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K)c IL KoxeBHHKOB, B. B. YKpaHHijeBa 

HEKOTOPblE OCOBEHHOCTH PACTHTEJIbHOIX) OOKPOBA EBPA3HH 

B APEBHEM rOJIOU;EHE 

Yu. P. KOZHEVNIKOV, V. V. UKRAINTSEVA. SOME FEATURES OF VEGETATION COVER OF EURASIA 

IN THE EARLIEST HOLOCENE 

B nepMOfl apeBHero rojioueHa (Neustadt, 1982) — 10—12 tmc. jict Ha3afl faajiee — ji.h.) — b Tex 
panoHax ceBepHOH EBpa3nn, r#e He 6buio moiuhmx noKpoBOB jib#a, npoH30uuio HHTeHCHBHoe noTeiuieHHe 
KjiMMaia. Oho o6yciioBHjio 3HaMmejibHoe npoABuxceHne k ceBepy m Ha KpawHuw ceBepo-BOdox aepeBbeB 
M KyCTapHHKOBOH OJIbXM. IlOCJieflHMM BMfl MHIpHpOBajI T&K1KQ Ha AjIHCKy nO y3KOMy 6epMHrHMCKOMy 
nepeuiewKy b nepHO# 3aT0iuieHMH EepHHrHH. OTcyrcrByioT jjaHHbie o Hajinqnn Ha ceBepe EBpa3HH b 
nepMOfl flpeBHero rojioueHa pacTmejibHOCTM Tuna deriHOH hjim TyHflpocrenHoft. Ha ceBepo-BOdoxe m 
EB ponw, m A3mm nepBOH ApeBecHOM nopoflow, 3acejiHBiueM oCBofoflMBiiiMeCH oto jib^a TeppMTopMM, 6buia 
ejib (pa3Hbie bmaw). 

Bo^bmHHCTBo HCCJieAOBaTejieH cnmaiOT, hto nepnoA rojioijeHa Hanajica 10 thc. 
ji. h. B to BpeMH Ha KOHTHHeHTax pacrasuia npH6jiH3HTejibHo nojiOBHHa o6i>eMa 
jieAOBoro noKpoBa (Olausson, 1982). B oTAejibHbix ceBepHbix ropHbix pernoHax 
EBpa3HH jibAbi coxpaHHjiHCb b coctohhhh nporpeccHBHon AC r P a Aau,HH. B paHOHaX 
CTaflBinero jibAa noA BjiHHHHeM noTeiuieBinero KjiHMaTa (J)opMHpoBajiacb 6H0Ta. IIo- 
TeiuieHHe (j)HKCnpyeTCH b ceBepHOH ATjiaHTHKe (Oeschger et al., 1983) h ceBepo- 
3anaAH0H Espone (Godwin, 1956; Fries, 1965; Lowe, Gray, 1980; Iteeg, 1982), Ha 
HyxoTKe (HoBeirame..., 1980) h AjiacKe (Collinvaux, 1967). IIojiaraiOT, hto noTen- 
jieime 6buio rjio6ajn>HHM (Hopkins, 1972; YKpammeBa, 1990). #ajKe Ha o-Be Okth6- 

pbCKOH PeBOJHOIIiHH MOXOBO-pa3HOTpaBHHH TOpcJ) C OfJjIOMKaMH BeTOK H3 o6HaJKeHH5I 

6jih3 jieAHHKa BaBHjioBa AaTHpoBaH B03pacT0M b 9950± 100 jieT (ApcjiaHOB h ap*> 
1980). B KOHii;e nocjieAHero ojieACHeHHsi sto 6hjio yace He nepBoe noTeiuieHHe. 
HHTeHCHBHoe noTeiuieHHe (ajuiepeA) hmcjio Mecro 11—11.8 thc. ji.h., xax aro 
ycTaHOBjieHO Ha ceBepe EBponbi (Lowe, Gray, 1980; Zarrina et al., 1981). Ha Annexe 
oho Hanajiocb 14 thc. ji.h. (Ager, 1975, 1982; Cwynar, 1982) h He npepnBajiocb 
3Ha«HTe^bHHMH noxojiOAaHHHMH. Ha 3anaAe EBpa3HH CHTyanHsi 6buia mian. B 
Ahfjihh MeaccTaAuajibHHe ycjiOBHn oTMeneHH b HHTepBajie 14—11 thc.ji.h.; 3 aTeM 
(11 — 10 thc.ji.h.) HacTynHjio noxojiOAaHHe, conpoBoamaBmeecn hoabhjkkoh jibaob, 
a no3AHee bhobb npoH3onum noTeiuieHHe h onepeAHan MHrpaitHn AepeBbeB b ceBe- 
po-3anaAHyio EBpony (Coope et al., 1979). B ceBepHOH HopBenm Han6ojiee axTHBHoe 
TaflHHe jieAHHKa nponcxoAHJio 10.1—9.7 thc.ji.h., KorAa cxopocTb otCTynaHHH ero 
xpan AOCTHrajia HecKOjibKHx coTeH MeTpOB b foa (Fries, 1965). Ha IHnHn;6epreHe 
jieAOBHH iaht pa3pymajicfl okojio 11 thc.ji.h., ho 10.4 thc.ji.h. nponcxoAHjia noABHJKKa 
jibAOB (nyHHHHr, TpoHii,KHH, 1980). Ha ceBepe A3hh HHTepBaji 12—10.8 thc.ji.h. 
Ha3HBaiar no3AHejieAHHKOBbeM (HHKOjibCKaa h AP-, 1980; IJeHTjiHH, 1980, 1982). 
B ceBepHOH ifeyran o6pa30BaHHe ajiacoB Hanajiocb bo BpeMn noTeiuieHHH 12— 
11 thc.ji.h. (ajuiepeA), ho 9.6 thc.ji.h. b Tojinjax OTjiojKeHHH 4>opMHpoBajmcb jieAflHne 
jkhjih, BHTaflBHiHe 8.7 — 6.3 thc.ji.h. (Kaplina, Lozhkin, 1980). Okojio 10.5 thc.ji.h. 
jibah enje ne AOTasum Ha EpHTaHCKHx o-Bax (Pennington, 1980). B sto BpeMn 
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iuiaTO IlyTopaHa HaxoAHAOCB eme noA KynoAOM aba a, ho k 3anaAy h ceBepy ot 
Hero cymecTBOBaji noAnpyAHHH 6acceHH, 3aKAJoneHHHH Me»my iuiaTO h acaobbim 
hjhtom Ha ceBepe (rpocBajibn, 1983). IIoAaraiOT, hto 3to BpeMa coBnaAaeT c 
aaicjiHHCKOH 4>a30H noxoAOAaHHJi ceBepa Ch6hph, cooTBeTCTByiomeH no3AHeMy Apnacy 
b EBpone (3y6axoB, 1972). flerpaAaijini acaobhx KynojiOB Hawajiacb 9 tbic.a.h. h 

COnpOBO^AajiaCb HeOAHOKpaTHBIMH KOJie6aHH5IMH rpaHHU, ({jpOHTa AeAHHKOBBIX mHTOB 

(Grosswald, 1980). BMecre c TeM b ycTbe p. EoABinasi JlecHasi Paccoxa, HenoAaAexy 
ot caMoro ceBepHoro Ha 3eMjie ocrpoBHoro mbcchbb Aeca Ha TaiiMBipe (72°35' c.m.), 
HaHAeHbl 3aXOpOHeHHbie B npH2KH3HeHHOM COCTOflHHH nHH AHCTB eHHHl^bl ♦ flarapOBKa 

OAHoro H3 hhx no paAHoyrAepoAy noxa3ajia, hto b to BpeMa (10.5±0.5 tbic.a.h.) 
3Aecb yace HMeAacB ApeBecHaa paCTHTeAbHOCTb (YKpaHHii;eBa, 1986). B KHinenHOM 
TpaxTe K>pn6eHCKoro MaMOHTa (n-oB Fhabh), AaTupoBaHHoro othm ace BpeMeHeM, 
o6HapyaceHH ceMeHa ahctbchhhi^bi h cmopoahhbi (CraHHmeBa, 1982; TopAOBa, 1982) 
h nbiAbu,a ahctb eHHHi^bi (YnpammeBa, 1982). 

B 3 axAK)HHTeAbHyio <jba3y OTcrynaHM capTaHCxoro AeAHHxa Ha lore iuiaTO Fly- 
TopaHa Ha paccTOAHHH 120 — 150 km ot xpasi Taiomnx abaob cymecTBOBaAa AecHasi 
paCTHTeAbHOCTb C 6epe30H, AHCTBeHHHU,eH, COCHOH, CAblO (OKOAO 30 % nBIABH,Bl), 
o6HAHeM oabxh (CaxapoBa h a P«, 1983). B 6acceime p. KoTyn yace b paHHeM 
npe6opeaAe pocah ahctb eHHHij,a h 6epe3a (BapAeeBa, 1986). TaKHM o6pa30M, Ha 
TeppHTopHH coBpeMeHHOH ceBepHOH Taftra ApeBecHaa paCTHTeAbHOCTb, ohcbmaho, 
HaxoAHAacb MeHee ne m b 120 km ot ocraTKOB acahhkob. B coBpeMeHHBix ycAOBHax, 
HanpHMep, Ha TflHB-IIIaHe ApeBecHasi pacnrreABHOCTb otctoht ot Kpaa AeAH hkob 
Bcero Ha HeCKOABKO KHAOMeTpOB. 

IlepexoAHbiH nepnoA ot nocAeAHero oacaohchh^ k roAOn,eHy (12 — 10 tbic.a.h.) 
BKAionaA b ce6a oneHB KOHTpacTHbie 4)a3Bi (paHHHH h no3AHHH Apnac, aAAepeA), 
XOTfl H HenpOAOAaCHTCAbHbie (no HeCKOABKy CTOAeTHH), HO paAHKaABHO H3MeHflBnme 
o6aHK paCTHTCAbHOrO nOKpOBa. B CB5I3H C 3THM 6bIAO npeAAOaceHO BeCTH BpeMeHHOH 
OTcneT roAOn;eHa c 12 tbic.a.h. h HHTepBaA 12 — 10 tbic. a.h. cnHTaTB nepnoAOM 
ApeBHero roAOijeHa (Neustadt, 1982). 

HHTepBaA 11 — 10 tbic. a.h., HMeHyeMHH Ha cesepe EBponbi no3AHHM ApnacoM, 
xapaKTepH3yeTCfl pe3KHM noxoAOAaHHeM, b pe3yABTaTe KOToporo b CKaHAHHaBHH 
B03HHKAa noABH^cKa abaob, o6pa30BaBina5i AHHHio MopeH Pa—CaAbnaycceABKa 
(Lundquist, 1980). HacryiuieHHe AeAHHKOB nponcxoAHAO Ha ceBepe HopBenra (Vorren 
et al., 1981) h Ha IIInHn;6epreHe (Klysz, Lindner, 1981). B 3anaAHOH EBpone 
no3AHeApnacoBoe noxoAOAaHne yKa3HBaeTCfl rjisl HHTepBaAa 10.8 — 10.2 tbic.a.h. 
(Rognon, 1983). B HpAaHAnn Aeca cmchhahcb TyHAponoAo6HOH pacTHTCABHOCTBio b 
nepnoA 10.9 — 10.2 tbicji.h. (Teunissen, Teunissen, 1980). 

B 3anaAHOH Ch6hph HHTepBaA 11 — 10.3 tbicji.h. paccMaTpHBaeTca KaK no3AHe- 
AeAHHKOBBIH C JiaH6oAee KOHTHHeHTaABHBIM KAHMaTOM (XOTHHCKHH H APm 1979). 
Abtopbi noAaraiOT, hto okoao 10.3 tbic.a.h. HanaAOCB nocACAeAHHKOBoe noTeiuieHHe. 
CyAH no npHBeAOHHBiM AaAee 6oAee ho3ahhm AaHHbiM, oho HanaAOCB paHBme. Ha 
no6epe*be KapcKoro Mopa TopiJ) H3 o6Ha»ceHHfl %aji AaTHpoBKy 10.59 tbic.a.h. 
(BeKCAep, IIpeAe, 1986). B oto BpeMa eme He 6 biah 3aT0iuieHBi ineABcJ)bi ceBepHBix 
Mopeii, TaK hto coBpeMeHHBix octpobob, b nacTHocTH Hoboch6hpckhx, eme He 
cymecTBOBaAO (CaKC, 1948; JIo^khh, 1982). 

B panoHe AAeyTCKHx o-bob Aaace no3AHee (okoao 10 tbic.a.h.) ypoBeHB Mopa 
6ma Ha 50 m HHHce coBpeMeHHoro (Aigner,1977), xoth b panoHe HyKOTKH b 3 tot 
nepnoA y*e npocAeacHBaeTca TpaHcrpecara (HoBeHinne..., 1980). B pernoHe coBpe- 
MeHHoro BaATHHCKoro Mopa b 3to BpeMH cymecTBOBaAO 6oABmoe npHAeAHHKOBoe 
03epo, BOKpyr KOToporo 4)opMHpoBaAacB Teppaca, Tenepb HaxoAan^aflca Ha rAy6nHe 
73—90 m (Kolp, 1982). npHMenaTeABHO, hto meAb(J)Bi TorAa 6biah ocymeHbi Aaace 
b paiiOHax, npHAeraiomHx k coBpeMeHHoif Hhahh (Nair, Hashimi, 1980). C lora Ha 

TeppHTOpHH COBpeMeHHBIX apKTHHeCKHX OCTpOBOB TOTAa npOHHKaAH MaMOHTBI. OAHa 
H3 HaxoAOK KocreH MaMOHTa Ha CeBepHOH 3eM7ie AarapoBaHa b 11 500±60 act 
(M aKeeB h ap*, 1979). CoBpeMeHHBix no6epe^cHii TpaHcrpeccM AOcrarAa, ho-bhahmo- 


2 



My, no3flHee. Ha o-Be OxT5i6pbcxoH P cbojiioi^hh B03pacT I Mopcxoii Teppacw 5 — 8 m 
bmc. onpeAejieH b 8 — 10 thc. jieT (KocraeB h aP», 1981). OcymeHHtie mejib(j)M 
ycHjiHBajiH KOHTHHeHTajibHyio o6cTaHOBKy Ha TeppHTOpHflx 6jih3 coBpeMeHHux ce- 
BepHMx no6epe»HH, He noxpbiBaBimixcfl jibAaMH. B capTaHCXHH nepnoA b Mexy^ypenbe 
EHHceH—JleHa Haxoflmiacb oco6eHHO o6mHpHa*i CBo6oAHafl oto Ab^a TeppHTOpHH , 
npeACTaB^ABmafl co6oh npoxoA Meamy o6jiacTHMH HHTeHCHBHoro ojieAeHeHHH. FIphmm- 
KaBmHe k ocymeHHOMy mejibcjjy HH3MeHHtie paiiOHM ot TaHMtipa ao ropHoro npa- 
Bo6epe»bfl Kojimmm jibabmh Taxace He noxpMBajiHCb, noaTOMy noTeiuieHne xjiHMaTa 
npoHBjiBjiocb b 3thx paitoHax 6biCTpee. 

HeAa^HO 6hjio ycraHOBjieHO, hto yace 10.54±0.17 tmc.ji.h. Ha o-Be Bojibihoh 
JIhxobcxhh cymecTBOBajia lOJKHasi (xycrapHHxoBafl) TyHApa c o6wmtu Alnus fruticosa 
h Betula nana subsp. exilis (YxpaHHijeBa h aPm 1989). C 3Toro BpeMeHH 3 Aecb 
Ha^ajiocb 4x>pMHpoBaHHe Top<I)5iHHxa, xoTopoe npexpararocb 10.08±0.21 ji.h.; npH 
3tom Top<t)flHHK Aocrar moiahocth 1 m, T.e. oh Hapacraji co cxopocTbio 6ojiee 2 MM 
b roA. Top4>flHHK BjioaceH b ajiacoBtie OTjioacemra, o6pa30BaHHe xotophx bo3mojkho 
jikhib b ycjiOBHflx othochtcjibho Tenjioro KjiHMaTa, Heo6xoAHMoro rjisi 3HanHTejibHoro 
npoTaHBaHHH bchhoh MepajioTM. 1 B HHacHen nacTH TopcfrflHHxa BCTpeneHti eAHHHHHtie 
nbuibu,eBMe 3epHa jihctb eHHMn,M h xeApoBoro crjiaHHxa. Ilocxojibxy nmibija 
jihctb eHHH u,m Aajiexo He jieTHT, mojkho npeAnojiojxHTB, hto Ha ceBepe CpeAHen 
Ch6hph eme paHee 10 tmc. ji.h. jihctb eHHHija pacnpocrpaHsuiacb 3HanHTejibHO ce- 
BepHee, ne m Tenepb, h, bo3mojkho, BtixoAHJia Ha ocymeHHMH mejib<}). 3to corjiacyeTca 
c 4>axTOM ee npoH3pacraHH5i okojio 10.5 tmc.ji.h. Ha TaHMbipcxoii paBHHHe, pacno- 
jioaceHHoii MeacAy ab yMH AerpaAnpyiomHMH xynojiaMH jibAa — FlyTopaHCKHM h 
BtippaHrcKHM. CyAH no coAepacaHHio h cooTHomeHHHM nmibijM h cnop b 3axopo- 
HeHHOM TOp4)flHHKe, MBCCHB OJIbXH HaxOAHJICfl He Ha 6ojIOTe C paCTymHM CJIOeM 
Top4)a, a Ha cxjiOHe ajiaca HaA <J)opMHpyiomHMC5i top^hhhkom. 06 3tom CBHACTejib- 
CTByiOT BMCOKoe coAepjxaHHe nbuibu,M 3jiaxoB h ocok no BceMy pa3pe3y, hto co3AaeT 
BnenaTjieHHe o cymecTBOBaHHH TpaBsiHoro MaccnBa ojibxh c xycTaMH epHHxa. B 
noAo6Htix coBpeMeHHMx MaccHBax o6mibHM Calamagrostis langsdorffii hjih 
Arctagrostis arundinacea h Carex podocarpa. Hm Tpe6yeTCfl xopomee yxpMTHe CHeroM 
B 3HMHee BpeMfl, OAHaKO Ha 3T0M OCHOBaHHH KOJIHHeCTBO OCaAKOB OnpeAejIHTb HejIb3H, 
Tax xax CHeacHtie tojiiijh o6mhho o6pa3yiOTCfl b pe3yjibTaTe BeTpoBbix nepeHOCOB 
CHera h ero aKxyMyji5iu,HH b noAfieTpeHHMx MecTax. BMecTe c TeM peacHM cpeAH b 
MaccHBax ojibxn TaxoB, hto BecHOH CHer 6mctpo cranBaeT. 3T0My cnoco6cTByeT jih6o 
3KCn03HU,H5I CKJIOHa, JIh6o HaJIHHHe pyneHKOB, KOTOptie K TOMy JKe apOAHpyiOT 
noBepxHOCTb rpyHTa. Ha o6njme CHera bo BpeMH (JiopMHpoBaHHsi cnopoBO-nbuibn;eBMx 
cneKTpOB 3axopoHeHHoro Top<l>5iHHxa yxa3MBaeT nbuibija Salix polcuris h Cassiope 
tetragona, a Ha HajiHHHe noHBeHHOH 3 po 3 HH — nbuibija Chamerion sp. h Polemonium 
boreale. AHajiH3 npo6 H3 ajieBpHTOBMx cjioeB b tom ;xe paiiOHe o-Ba Bojibihoh 
JIhxobckhh CBHAeTejibCTByeT h o 3HanHTejibHOH pojm Texy^nx boa, co3AaiomHx 
HeaAeKBaTHtie nbuibn;eBMe cneKTpM BCJieACTBne nepeHOca nbuibii,M h cnop. B cnexTpax 
Taxoro rana coneTaiOTCfl cnopw Selaginella rupestris (sibirica) h Sphagnum sp., T.e. 
pacTeHHH co B3aHMOHCxjnoHaiomeH axojiorneH. MaccHB ojibxoBHnxa npoAOji^caji cy- 
mecTBOBaTb h nocjie toto, xax top4)hhhx 6mji nepexpwT ajieBpHTOM (bo3mojkho, b 
pe3yjibTaTe naBOAxoBOH AeATejibHocra xaxoro-TO 6biBinero BOAOTOxa). BepoaTHee 
Bcero, hto 3.Tojib (1897) Hameji Ha ocrpoBe paHHerojion;eHOBMe MaxpoocTaTxn 
ojibxn. CaM oh oraec hx x «MaMOHTOBOH 3noxe», xoTopaa, no ero mhchhio, 6buia 
TeiuiOH. HaxoAxn MaxpoocTaTxoB h nbuibu,M ojibxn noA 74° c.m. Ha o-Be Bojibihoh 
JIhxobcxhh CBHACTejibCTByiOT o tom, hto ojibxa xycTapHHxoBafl b paHHeM rojiou,eHe 
pacnpocTpaHHjiacb x ceBepy 6ojiee ne m Ha 400 xm OTHOCHTejibHO coBpeMeHHoro ee 
npeAejia Ha npnjieacameM ynacrxe cymn. OAHaxo b ropax BtippaHra Ha n-OBe 
TaiiMtip (6acceHH p.MajiaxaHTapn) ojibxa Alnus fruticosa BcrpeneHa ceBepHee 75° 

1 Pa3BHTue coBpeMeHHbix ajiacoB xapaKTepHo jyia loxcHbix TyH^p, a y»ce b THnw^Hbix TyH^pax 
cymecTByioT jiHuib HeaxTMBHbie, yHacjie^OBaHHbie ot rojioiieHOBoro onTMMyMa ajiacw. 
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C.m. B 2KHB0M COCTOflHHH (KoaceBHHKOB, 1982). 0Ta HaXOflKa B BHfle OflHOrO KJIOHa 
OTopBaHa ot ofijiacra ciuionmoro pacnpocrpaHeHHfl AaHHoro BHAa Ha paccrosiHHe 
nop^AKa 500 km. HeMHoro ceBepHee oSHapyaceH hojihphhh npeAeji pacnpocrpaHeHHfl 
Betula nancu IIocjieAHHH bha b otjihhhc ot Alnus fruticosa He HMeeT ah 31 jIOhkij,hh 
apeajia Ha TaiiMtipe, a, Hao6opoT, craHOBHTCfl Bee 6ojiee o6hmhmm npn ABnxeHHH 
k lory ot CBoero ceBepHoro npeAejia. OAHOBpeMeHHo yBejiHHHBaeTca pojib cy6- 
apKTHnecKHx BepecKOBwx, KOTopwe 3a npeACAaMH apeajia Betula nana BcrpenaiOTCfl 
xpairae peAKO. Oohobhm BepecxoBUM ceBepHee apeajia Betula nana ABjiaeTCfl apx- 
ToajibnHeu, Cassiope tetragona ; oh o6braeH h b apeajie Betula nana , rAe k HeMy 
Ao6aBAflK)TCfl Vaccinium uliginosum, Ledum palustre h ap« TaKHM o6pa30M, o6HjiHe 
BepecKOBbix (a cootbctctbchho h hx nbuibijH) MoaceT HMerb Mecro b thhhhho 
TyHAPOBOM paCTHTCJIbHOM nOKpOBe KaK 6e3 KapjIHKOBOH 6epe3KH, TaK H C HeiO. 
06Hjine ace caMOH KapjIHKOBOH 6epe3KH MoaceT 6htb cymecTBeHHO paajiHHHHM (ot 
eAHHHHHUX KyCTHKOB AO CIUIOIHHHX HHCTblX MaCCHBOB). (&OHOBHM paCTCHHeM B 

noA 30 He THnHHHbix h kukhhx TyHAP MoaceT 6biTb Betula nana s.str. h subsp.ex///s. 
B iojkhhx TyHApax Ha ceBepe A3 hh 3HauHTejibHyio pojib nrpaeT Alnus fruticosa. 
OAHaxo 3 tot bha o6pa3yeT pa3pe*eHHHe mbcchbli h b noASOHe thhhhhmx TyHAP, 
Kax, HanpHMep, Ha HyKOTKe hjih Ha 3anaAHOM TaiiMHpe. IlooTOMy o6mme nbuibi^H 
ojibxoBHHKa b cocTaBe HCKonaeMbix cneKTpoB (oco6eHHO b coneTaHHH c obmmeM 
nbuibxjbi jiyroBwx pacreHHH) He 5iBji5ieTC5i, crporo roBopa, AOKa3aTe;ibCTBOM cyme- 
CTBOBaHHH KHKHOTyHApOBOTO paCTHTCJIbHOrO nOKpOBa B nepHOA 4>OpMHpOBaHHfl CneK- 
TpoB cooTBeTCTByiomero cjioh. TaKoro THna cneKTpbi MoryT 6biTb Bnojme thhhhhm 
H JUISL TyHAPOBOrO nOKpOBa C OTAejIbHbIMH MaCCHBaMH OJIbXOBHHKa, KaK, HanpHMep, 
b paifOHe cpeAHero TeneHira p. IlHCHHa Ha 3anaAHOM TaiiMbipe. TeM He MeHee ajh* 
apKTHHeCKHX paHOHOB 3T0r0 BnOJIHe AOCTaTOHHO, HT 06 h rOBOpHTb O 3HaHHTejIbHOM 
noTeiuiemm, npoflBHBmeMCH Ha ceBepe A3 hh paHee npe6opeajibHoro nepHOAa. B 
6yxTe Occopa (3anaAHoe no6epexo>e BepHHroBa Mopa) CKBaaomoH Ha rjiy6HHe 3.1—3.4 
m npoHAeH Top(})flHHK, nepeKpbiTHH ajieBpHTaMH c mopckoh 4>ayH0H. Bo3pacr Top- 
(jwsHHKa 10.2 Tbic. jieT (FojibA(J)ap6 h AP«, 1980). B HH^cHeii ero mcm aBTopw 
nojiyHHjiH cneKTpw KycrapHHKOBO-TpaBflHHCTOH TyHApw h 6epe30B0H jiecoTyHApH. 
Bbime no pa3pe3y Top4>£HHKa bmacachh cneKTpbi KycrapHHKOBO-MOxoBbix accoiiHaiiHH 
C OJIbXOH. 

Ha ceBepHOM IOkohc (03. XanrHHr) BbiAejieHa ixbuibxjeBafl 30Ha ejm, o6pa30BaB- 
mancH 21.6 — 18.45 thc.ji.h. (Cwynar, 1982). 3th AaHHbie CBHAeTejibCTByioT o tom, hto 
ejib nepexmia nocjieAHee ojieACHeHHe Ha Ajiflcxe. Yace b Hanajie rojiou,eHa ejiOBbie jieca 
pacnpocrpaHHjiHCb TaM Ha B03BbimeHH0CTflx, i^e paHee 6buia TyHApa c pcakhmh xyc- 
TapHHKaMH (Ritchie et al., 1982). Ha o-Bax IlpH6buioBa nbuibija ejm o6Hapy*eHa b 
cjiohx, OTAaraBmnxcH 10.5—9.5 thc.ji.h. (Hopkins, 1972). B hoao6hhx ace cjiohx 
nbuibu;a cjih HaHAOHa Ha n-oBe CbioopA h Ha Ane 3ajiHBa Kou,e6y (Kojihhbo, 1973). 3th 

AaHHHe n03B0JI5IK)T QACJiaTb BHBOA O TOM, HTO 0-Ba IIpH6bUIOBa B 3T0 BpeMH eme He 
OTACJiHjiHCb ot Ajihckh h BepHHroB npojiHB cymecTBOBaji jrnnib Me*Ay HyKOTKOH h 
o-bom CB.JIaBpeHTHB. nojiaraiOT, hto TpaHcrpeccnn, 3aT0ixHBma5i BepHHniio, Hanajiacb 
okojio 10 thc.a.h. (FojibA<|>ap6 h ap*, 1980). B HHTepBajie 11.1—10.47 thc.ji.h. Ha 03. 
XaimiHr Ha6AK>AajiCH KOJumecTBeHHHH hhk nbuibipj tohojih; 3aMeTH0 B03pocjio h 
KOAHnecTBo iiHjibnH ejiH (He AOCTHrayB, OAHaxo, 10 %) 10.2 thcji.h. (Cwynar, 1982). 
IIo-BHAHMOMy, c Toro BpeMeHH Populus balsamifera coxpaHHjicn ao chx nop Ha ceBep- 
hom MaKpocicjioHe xp.BpyKca, rwe oh o6pa3yeT kojikh b xopomo 3amHm;eHHbix Mecrax 
(Murray, 1980). Toi^a jxe TonoAb 6ajn>3aMHHecKHH MHrpnpoBaji nepe3 y3KHH cyxonyT- 
hhh nepemeeK Ha HyKOTKy, i^e oh Taxxe coxpaHHjica BMecre c APymM aMepnxaHCKHM 
ApeBecHHM bhaom Viburnum edule b BepxoBbnx 6yxra neHKHnieH (KaTemra, 1980). O 
tom, hto 3Ta MHrpauHH npoHexoAHjia b caMOM Hauajie roAOii;eHa, CBHAeTejibCTByer 
OTcyTCTBHe ycAOBHH AJifl MHrpauHH APOBecHbix pacreHHH paHee BCJieACTBHe cypoBoro 
KjmMaTa h OTcyTCTBHe cyxonyTHOH CBH3H MexcAy Ajmckoh h HyxorKon no3AHee. Her 
hhkbkhx npeAnocbuioK aah npeAnoAOJKeHHH o AajibHeM nepenoce ccmsh na3BaHHHX 
pacreHHH nepe3 BepnHroB npojiHB. 
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CoBpeMeHHoe pacnpocrpaHeHHe HexoTopMx pacrcHHif b paftoHe BepHHroBa 
npojiHBa CBHfleTejibCTByer o tom, hto b nepnoA 3aTOiweHHn BepuHrHH, xorAa ot 
Hee ocrajicfl tojibko y3XHH nepemeex, BKjno^aBimiH b ce6n o-b CB.JIaBpeHTiin, 
TpaHCKOHTHHeHTajibHHe MHrpai^HH npoflojiacajmcb. XopomHMH npHMepaMH nBjinioTcn 
xpaeBbie MecroHaxoxyjemifl Ha o-Be Cb .JlaBpeHTHn Conioselinum cfunense h Gentiana 
auriculata. IlepBbiH bha aoctht ocrpoBa c Bocroxa, btopoh — c 3anaAa. OAnaxo 06a 
BHAa He ycnejiH npoHHXHyTb Aajibme, Ha coceAHHH MaTepnK, i^e ohh, 6e3ycjiOBHO, 
coxpaHHjiHCb 6h noAo6HO APyniM MHrpaHTaM* 06a BHAa hmciot npHOxeaHHnecxHe 
apeajiM, hto CBHAeTejibCTByeT o cymecTBOBaHHH y3xoro nepemeiixa c oxeaHHnecxHM 
KJIHMaTOM, no KOTOpOMy OHH MOTJIH MHrpHpOBBTb. Ho 3T0My nepemeHXy C HyKOTKH 
Ha Anncxy MHrpnpoBajia h ojibxa. Taxoe HanpaBjieHHe MHrpau,HH noATBep*AaeTCH 
o6Hapy^ceHneM nbuibijH ojibxh Ha o-Be CB.naBjia b cjiohx, OTjiaraBnmxcn 13—10 
thc.ji.h., TorAa xax Ha n-OBe CwoopA nonBjieHHe 3toh m&nbipj a arapoBaHO b 10 
thc. ji.h., a b 6jnDxaHmeM panoHe n-OBa Anncxa — b 5.6 thcji.h. (Hopkins, 1972). 

n-OB CblOOpA HaXOAHTCfl npH6jIH3HTeJIbHO Ha TaXOM *e paCCTOflHHH OT n-OBa CB.naB¬ 
jia, hto h loro-BOCTOHHHH yran HyxoTexoro n-OBa. 

B ACJibTe p. IOxoh noTenjieHne, o xotopom CBHAeTejibCTByeT nbuibnieBan 30Ha 
6epe3H, Hanajiocb 14.23±0.35 TMC.ji.H.(Ager, 1982), ho ojibxa TaM eme He pocjia. 
Ha o-Be CB.Mnxanjia (ceBep Anncxn) nHjibijeBan 30Ha ojibxn (c rjiy6HHH 1.35 m 
h no Hacronmee BpeMn) cMeHnna 30Hy 6epe3bi 7.63 tmc.ji.h. (Ager, 1982). «Ojn>xoBHH 
HHTepBaji» b cjionx 03. XaHrHHr Hanajicn 8.9 tmc.ji.h. h ajihtch ao chx nop (Cwynar, 
1982). D.Hopkins (1972) CHHTaeT, hto najieoAiOHM Ha o-Be CB.naBjia CBHAeTejib- 
CTByioT o BeTpax c Ajincxn, hto o6ycnoBjiHBajio 3aHoc nmibijM ojibxh c Ajmcxh 
(tcm 6ojiee hto BMecre c Hen HaHA&ia h nnjibija enn). Ho HaxoAKa Ha o-Be CB.naBjia 
6ojiee paHHen nejibijM, ne m Ha Annexe, nBiuiacb noATBep^AeHneM Bepcnn o MHrpai^HH 
ojibXH c HyxoTXH. To, hto bo «Ojiopax» HyxorxH h Anncxn yxa3HBaiOTcn pa3Hbie 
bhaw ojibxn, nBjineTcn jmmb npuMepoM «nojiHTHnecxHx» bhaob. Ha caMOM ACJie b 
3thx pernoHax cymecTByeT oahh bha ojibxh. 

B nepnoA ojieAeHeHHn HyxoTxn ojibxa TaM He npoH3pacrajia, ho ee HajmnHe b 
3to BpeMn b pe^ymyMQ b cpeAHeii mbcth 6accemia p.AHaAwpb He BH3MBaeT comhchhh 
(MypaTOBa, 1973). B tom tkq pe^yrnyMe coxpaHnjiacb h ejib (KoaceBHHxoB, 1977, 
1984, 1989). Jinn paHHeranoijeHOBMx cnoeB HyxoTxn iiHjibxja o6ohx bhaob yxa3H- 
BaeTcn bo mhofhx pa6oTax, ho 6e3 AaTHpoBOx. HaAO nojiaraTb, hto 3HaHHTejibHoe 
noTenjieHHe Ha HyxoTxe Hanajiocb, Tax xce xax h Ha Annexe, npH6jiH3HTenbHO 14 
tmc.ji.h. Ojibxa h ejib bmduih H3 aHaAupcxoro pe<J)yrHyMa h paeeejiHjineb Ha HyxoTxe, 
AOCTHrayB ee boctohhoh oxoHenHOCTH. no3AHee Ha HyxoTxe ejib Hcne3jia. nocjieAHnn 
HaxoAKa cjih CAejiaHa Ha p.MaiiH (6accenH p.AHaAwpb) b 1929 r. (ConaBa, 1933; 
BacunbeB, 1956). 

HexoTopMe aBTopw, b nacTHOCTH H.O.YApa (1982), hphxoahjih x BMBOAy o BecbMa 
MeAJieHHbix MHrpai^nx ApeBecHbix nopoA. CooTBeTCTB chho oh nojiaraji, hto AaHHwe 
najieoreorpa4x)B He corjiacyiOTcn c 6H03xojiorHneexHMH CBOHCTBaMH A^peBbeB h hto 
H 3MeHeHHe pacTHTejibHoro noxpoBa, b nacTHOCTH, Pyccxoii paBHHHM nponexoAHjio 
imaBHO. B eyiQHocTH YApa HanpacHO AyMaeT, hto b npeAcraBjieHnnx najieoreorpa4x>B 
H3MeHeHHn cpeAM hochjih xaTacTpocJiH^ecKHH xapaxTep. 3 th H3MeHeHHn 6 mjih nocTe- 
neHHMMH, pacTSHUBaioiAHMHcn Ha 100- h 1000-jieTHn. Hto ace xaeaeTcn cxopocTH 
MHrpai^if ApeBecHbix pacTeHHH, to OHa 3aBHCHT ot jioxajibHwx ycnoBHH h MO^cer 6 mtb 
B ecbMa 6 mctpoh, Tax ace xax h nene3HOBeHHe A^peBbeB Ha 6ojibnmx npocTpancTBax. 
HarjinAHMM npHMepoM nocjieAHero 6HCTporo npoABH^ceHHn AepeBbeB b TyHApoByio 30- 
Hy nBjineTcn sxenaHCHn Larix Ha 3anaAHOM TaiiMMpe b 40—50-x roAax Hamero 
CTOjieTHn. flepeBbn npoABHHyjmcb toiab b TyHApy Ha paccronHHe nopnAKa 50 km. no 
nocjieAHHM noABHxcxaM rpaHHu; apeanoB b ceBepHMx panoHax xopomo bhaho, hto Ha 
H3MeHeHHH xjiHMaTa npejKAe Bcero pearnpyiOT AP^BecHMe h xyeTapHHxoBMe pacTeHHn, 
TOiAa xax HH3xopocjiMe pacTeHHn 6ojiee hhcpthm. 

B CBn3H co cxa3aHHHM cjieAyeT otmcthtb OTcyTCTBHe b panHerojioi^eHOBHx 
nhuibiiieBbix xoMiuiexcax coneraHHif, xoTopwe moxcho 6hjio 6m HHTepnpernpoBaTb 
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KaK CTeimwe hjih TyHApocremiMe. OrpeMjieHHe paaa aBTopoB astb TaKyio HHTepn- 
peTaijHio Ha ocHOBaHHH npHcyTCTBHA cnop Selaginella rupestris (sibirica) b cocTaBe 
cneKTpoB HBjraeTCfl HecocroflTejibHMM, nocxojibxy Ha3BaHHbiif bha 3acejiaeT pa3JiHHHMe 
MecToo 6 HTaHHH: iuioTHbie pe^Hbie h 03epHwe rajieHHHXH, peAKOTpaBHMe me 6 miCTbie 
cxjiohm rop, cxajiM h t.a. OTcyTCTBHe bhaobmx onpeAe^eHHH nbuibn,M Artemisia, 
Poaceae, Chenopodiaceae He no 3 BOji 5 ieT TpaKTOBaTb ynacrae sthx TaxcoHOB b cnexTpax 
b nojib3y pacTHTejibHCKTH rana TyHApocrenHOH hjih crenHOH, nocxojibxy nbuibija 
ynoMHHyTbix TaxcoHOB paHra poAa h ceMeifcTBa mojkct npHHaAJiejxaTb pacreHHiiM 
np^MO npoTHBonojiojxHbix axojiorHHecxHX rpynn. HanpHMep, Chenopodium album — 
THnHHHMH rHrpO^JHT, 06 MHHMH Ha p. MaHH, HO HaXOAKa nbUIbU,bI, OTHeCeHHOH X 
Chenopodiaceae , nocjiyjxmia aBTopaM «HoBeHnmx OTjio;xeHHH...» (1980) apryMeHTOM 
AJra 3 axjiiOHeHHH o cymecTBOBaHHH TyHApocreneH. HMeeTca mhojkcctbo noAo 6 Horo 
poAa apryMeHTOB h nHTepnpeTau,nH , hto ABjraeTCfl yAHBHTejibHHM 4>^ H0MeH0M B 
OTCTaHBaHHH HCBepHOH TOHXH 3peHH5I Ha (JiaXTOpM, B npHpOAe He CymeCTBOBaBIHHe. 
Il03HTHBHbIX JKe, AOCTOBepHbIX B 6 oTaHHXO“ 3 XOJIOrHHeCXOM OTHOHieHHH A^HHblX O 
iuieHCTOii,eHOBHx «TyHApocrenflx» b Apxraxe Bee eme HeT, nocxojibxy HeT bhaobmx 
onpeAejieHHH, AOxa3MBaioiAHx hx cymecTBOBaHHe. 

B nepHrjiaiiiHa^bHOH 30He EBponbi o 6 Hapy:xeH p£A iojkhmx (b coBpeMeHHOM 
noHHMaHHH) bhaob: Hippophae rhamnoides, Ceratoides papposa (Eurotia ceratoides ), 
Salsola kali, Ephedra distachya h AP- (Godwin, 1956; Fries, 1965; Ejnma, 1981, h 
AP«). HexoTopbie H 3 hhx npoABHHyjincb 3 a OTCTynaiomHM xpaeM jieAHHxa b 
CxaHAHHaBHio h cymecTByioT TaM ao chx nop, HanpHMep o 6 jiennxa (Benum, 1939). 
FIojiaraiOT, mto b neHTpajibHOH nojioce 3anaAHOH EBponbi jiaHAma4>THMH (Jjoh bo 
BpeMfl nocjieAHero ojieAeHeHM C03AaBajiH TyHApocTenn (Iversen, 1973). Ha ceBepo- 
3anaAe EBponbi 6hjih pacnpocTpaHeHbi nojrapHMe nycTbiHH (Hammen, 1979). Co- 
rjiacHO W.Pennington (1980), J.Iversen npH 3 Haji b onncaHHH T.Bocher «crenHOH» 
pacTHTejibHOcra H 3 BepxoBbeB 3 ajiHBa Sondrestromfjord (rpemiaHAHa) bo3mojkhmh 
aHajior xojioahmx crenen, HHAHijHpyeMtix no nbuibn;eBMM cnexTpaM paHHero h 
no 3 AHero Apnaca EBponw. OnncaHHbie b FpeHjiaHAHH T.Bocher (1954, 1963 h ap.) 
coBpeMeHHbie «cy 6 apxTHHecxne CTenn» (xax oh hx Ha3biBaeT) He Bbi 3 biBaiOT comhchha 
b tom, hto noHATHe «CTenb» x pacTHTejibHOCTH Taxoro Tnna He npHMeHHMO, Tax 
xax OHa (pacTHTejibHOCTb) CHjibHO pa3pe*eHa, HMeeT HHHTOJKHyio c{)HTOMaccy h b 
CB5I3H C 3THM He MOJKeT 6 blTb pemaiOIAHM 4>aXTOpOM B n 0 HB 006 pa 30 BaTe;ibH 0 M 
npon;ecce. OHa AencTBHTejibHO coctoht H3 cyxojno 6 HBHx bhaob, ho c iuiiopH30Hajib- 
HbiMH apeajiaMH. Taxaa cxyAHaa pacTHTejibHOCTb He Morjia cjiyjKHTb xopmoboh 6a30H 
AJifl xpynHbix imeHcroneHOBbix pacreHHeflAHMx jkhbothmx, nocxojibxy ee npo- 
AyxTHBHOCTb AOcraTOHHa aji^ npoxopMa pa3Be hto mimyx, ho HHxax He MaMOHTOB. 
PacTHTejibHOCTb noAo 6 Horo rana Ha HyxoTxe 6 buia Ha3BaHa «crenoHAaMH» (Ko- 
^ceBHHxoB, 1982, 1984, 1989). 3tot TepMHH BnojiHe noBceMecTHO npneMjieM rjisi 
onpeACJieHHfl pa3pe;xeHHOH xcepo<t>HTHOH pacTHTejibHOCTH He3aBHCHMO ot ee 
4>JiopHCTHHecxoro cocraBa. 3aMeTHM, hto HexoTopbie nccjieAOBaTejiH hmchho no 
(JjjiopHCTH^ecxHM npH3HaxaM nbiTaiOTCfl «yBHAeTb» crenn b ApxTHxe, xot a, xax 6mjio 
ynoMHHy to, 3th npH 3 Haxn xacaiOTca iunopH30HajibHbix bhaob pacreHHH, a caMO 
noHHTHe «crenb» HBjifleTCfl reofJoTaHHHecxHM hjih jiaHAma(|)THMM, T.e. aojijkho 
onnpaTbCH Ha pacTHTejibHOCTb, a He Ha 4>jiopy. 

CjieAya J. Iversen, mm aojkkhm otmcthtb, hto b nepHrjismHOHajibHOH 30He 
Ebpohm 6mjih pacnpocrpaHeHM npeHMymecTBeHHO crenoHAM. OAnaxo Ha ceBepe 
Boctohhoh EBponH h hx He 6hjio. Bojibmaa nacrb 6 acceHHa p. Yea 6 buia CBo 6 oAHa 
oto jibAOB h npeACTasjiHjia co6oh apxTHnecxyio nycTHHio (FlajieoreorpacJjHsi..., 1982), 
x lory ot xoTopoii b Ha3BaHHOH MOHorpacJ)HH yxa3aHa npnjieAHHxoBafl pacTHTejibHOCTb, 
npeACTaBjiaiomaa co6oh coneTaHHe TyHApoBHX h ocrenHeHHHx TpaBaHMx rpynnnpoBox 
c jihctb eHHHMHMM, 6epe30BMM h cochobmm peAxojiecbeM. HHTepnpeTau,H 5 i najieo- 
pacTHTejibHocTH, ocHOBaHHaa Ha H3yneHHH ghjibho yAajieHHMx APyr ot APyra pa3pe30B 
h Ha HeyAanHOH TpaxTOBxe cnexTpoB, b 3toh pa 6 oTe He corjiacyeTca, Ha Ham B3rji£A, 
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c coBpeMeHHMMH OTHomeHHflMH ApeBecHBix nopoA na ceBepo-BOCTOKe EBponbi. 
OTcyTCTBHe jihctb eHHHu, b 6acceiffle p. Yea h HajiH^ne toabxo cam HeodbacHHMBi 
KJIHMaTHqeCKH, HO HaXOA^T HCTOpHHeCKOe TOJIKOBaHHe (KxMKeBHHKOB, 1988). B noc- 
jieAHHH jieAHHKOBuii nepHOA jiHCTBOHHHi^a npoH3pacrajia b 6ojiee ioechbix paHOHax, 
neM eAb, KOTopaa h pacnpocrpaHAjiacb Ha ceBep xax AHAHpyiomaa ApeBecHaa nopoAa 
bcjioa 3a OTerynaiomHM aoahhkom (to ;xe npoHexoAHjio b CeBepHOH AMepnxe). aace 
b nepHOA roAOn;eHOBoro onTHMyMa jiHCTBeHHnu,a He MorAa BHTecHHTb eAB c 3aHHTOH 
eio TeppHTOpHH; Ha ceBepe b sto BpeMa pacnpocrpaHHjiacb hmchho cab, o ae m 
CBHAeTeABCTByeT octpobhoh eAOBbiii Aec «Mope-K)». Ha Ilenopy h b 6oAee 3anaAHBie 
paHOHbi AHCTBeHHHn;a pacceAsuiacb c lora (a He c Bocroxa) BMecre c eABio, He 
ycneBmeH o6pa30BaTb TaM noBceMecrabie Aeca. AnaAorH^HbiH npoijecc coBMecraoro 
3aceAeHHH TeppHTOpHH npoHexoAHA Ha IIoAflpHOM YpaAe, rAe ahctb eHHHi^a , OAHaxo, 
npeycneAa 6oAbme eAH, pacnpocTpaHaacb c Bocroxa. XapaxTepHo, hto MHrpau,Ha 
Alnus fruticosa Ha eBponencxHH ceBepo-Bocrox cxoAHa c MHrpau,neH AHCTBeHHHijbi, 
a He eAH, T.e. OAbxa pacceAsuiacb Ha ceBep H3 6oAee jo^chbix paitoHOB. B Hacroamee 
BpeMH xycTapHHxoBaa OAbxa b 6acceiiHe p. Yea eABa Bbinuia H3 30 hbi Tanra b 
eAOByio AecoTyHApy, TorAa xax Ha ceBepe EBpa3HH 0Ha aBAaerca Ba^KHbiM 3AeMeHT0M 
IOXHBIX TyHAP H B BHAe OTACAbHbIX MaCCHBOB B THnHHHBIX TyHApaX. 

PacTHTeABHocTB ceBepHOH EBpa3HH b nepHOA ApeBHero roAOu,eHa cxAaABrcaAacB 
B 3BBHCHMOCTH OT npeAMAynjHX yCAOBHH, 0 C 06 eHH 0 B CBH3H C MeCTBMH XOHU,eHTpaU,HH 
abaob. Moiahbim (JjaxTopoM (J)H3Hxo-reorpa(i)HMecxoH cpeABi 6biao o6pa30BaHHe chctcm 
orpoMHbix npHAeAHHKOBBix BOAoeMOB (ApxHnoB h ap*» 1977; FpocBaABA, 1983). Ohh 

OXa3BIBaAH BAHHHHe Ha nOHH2KeHHe XOHTHHeHTaABHOCTH KAHMaTa, HTO npenaTCTBO- 
B3A0 (J)OpMHpOBaHHK) CTenHOTO H AeCOCTenHOTO THnOB paCTHTeABHOCTH, XOTfl OTACAB- 
HBie ({)AOpHCTH^eCXHe SAeMeHTBI 3THX THnOB paCTHTeABHOCTH MOTAH CyUjeCTBOBaTB 

Ha nepMaHeHTHOH cyme. 
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o63op AaHHbtx, xacaiomHxca (J)AoporeHe3a HyxorxH // Bor. xypH. 1977. T. 62. Nq 3. C. 445— 
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BoTaiumecKHft MHCTMTyT nojiy^eHO 4 IV 1991 

mm. B.JI.KoMapOBa PAH 
CaHKT-IIeTep6ypr 


SUMMARY 

In northern Eurasia during earliest Holocene (12 000—10 000 years B.P., after Neustadt, 
1982) there was a great warming erf climate. Especial role erf it e>ccured on territories without 
ice sheets, where the warming was utilised by vegetation. As a result some species of trees 
and Alnus fruticosa were migrated to north. Alder had reached Bolshoy Lyachowski Island 
10 540±170 years B.P. It migrated also from Chukotka to Alaska. In reversed direction migrated 
Populus balsamifera and Viburnum edule. 

There are no data indication concerning the existence of the steppes or tundra-steppes 
during the earliest Holocene in northern Eurasia, because of the determination of spores and 
pollens only to genera and families rank (not to species). Many contemporary species conridered 
as the steppic ones are in reality plurizonal. Xeric grassy vegetation of aerliest Holocene, like 
of Pleistocene one, can be considered only as a pseudosteppic vegetation because of it scanty 
view. 

Different species of Picea were the first trees to colonize the territories freed of ice in the 
north-eastern parts of Europe and Asia. 
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3MBPHO- H 3HflOCIIEPMOrEHE3 IIPH ME5KBHflOBOll 
rHBPHflH3AIJHH H4MEHH 
(HORDEUM VULGARE x H. BULBOSUM, POACEAE) 

M. P. SOLNTZEVA, M. A. VYSHNY AKO V A, S. E. DUN AYE V A. THE EMBRYO- AND ENDOSPERMOGENESIS 

IN INTERSPECIFIC HYBRIDIZATION OF BARLEY (HORDEUM VULGARE * H.BULBOSUM, POACEAE) 

H3yqeHbi npou,ecc oruiOflOTBOpeHnsi, 3M6pno- m 3HAocnepMoreHe3 nocjie onbuieHMH apoBoro KyjibTypHoro 
STOMCHSI JIHHMH JI-421 CMeCblO nbUlbU,bI pa3HbIX KJIOHOB flMKOlX) JiyKOBMHHOrO HHMeHSI. KOHTpOJieM K OnbITy 
cjiyxcmi MCKyccTBCHHO caMoonbuieHHbiw KyjibTypHbiii smMeHb. OiuiOAOTBOpeHne b nrfpHAHbix KOM6uHauHsix 
ocymecTBjisuiocb HopMajibHO. OflHaKO b pa.3BHTnn rn6pHAHbix 3epHOBOK OTMeneHbi HapyrneHna, xapaKTepHbie 
Ajih OT^ajieHHbix CKpemuBaHuft: aHOMajiHH smepHbix m xjieTOMHbix AejieHnw, 3aMe;yieHHe hx TeMnoB xax 
b 3apOAbime, Tax m b SH^ocnepMe. B pe3yjibTaie HaHHHaiomewcH Ha 3—4-e cyT nocreneHHOM 3/iHMHHau.HH 
HflepHoro Maiepwajia b xjieTxax rH6pMAHoro 3apOflbima o6HapyxcHBaioTCsi smpa pa3How iuiohahocth: rwnep- 
m mnoaHeyiuiowflHbie, a Taxxce smpa c raiuiowflHbiM Ha6opOM xpomocom. rn6pHAHbie 3apOflbiuiH, xax 
npaBHjio, BbixcHBaioT ao 20 cyr, a wHor^a m 6ojiee. OTMeneHa qpe3BbmaHHas BapHa6ejibHOCTb (j)opMbi, 
pa3MepoB m CTeneHM AH(J)(i)epeHu,HpoBaHHOCTH rn6pnAHbix 3 apOAbiiuew. B 6ojibiunHCTBe m3 hhx Ancjxjje- 
peHu,Hau,Hsi hjim Tojibxo HaMenacTCsi, hjim OTcyTCTByeT. AHOMajiMM b pa3BHTHH rn6pHAHoro SHflocnepMa 
npHBOAHT ero jih6o k iiojihoh flerpaAau.Hn, jih6o k MoptjxwiorHnecKH BbipaxceHHoft HenojiHoueHHOCTM yxce 
Ha 10—13-e cyT pa3BHTH3. OfScyacflaeTca npo6jieMa xoppejiHTHBHoro pa 3 BHTnsi 3apoflbima m 3HflocnepMa. 

CKpemHBaHHfl Ky^jibTypHoro sniMeHsi Hordeum vulgare L. c ahkhm jiyKOBH^HMM 
hwmohom H.bulbosum L. npeacTaBjraioT KaK TeopeTHuecxHH, TaK h npaxTHuecKHH 
HHTepeC. IlpH CKpeiQHBaHHH AHIUIOHAHHX U,HTOTHIIOB 3THX BHflOB npOHCXOAHT 

3 jiHMHHaii,H^ reHOMa jiyxoBHUHoro auMeHa (Lange, 1969; Kao, Kasha, 1970), hto 
no3Bo;i5ieT nojiyuaTb raiuiOH^bi npn Hcnojib30BaHnn 3M6pHOKy;ibTy pbi. 

B TeopeTH^ecKOM oTHomemiH Hanbojiee BaatHbiMH npeflCTaBjisnoTCfl flamibie o 
BJIHHHHH Ha pe3yjIbTaTH CKpeilJHBaHHSI COOTHOineHHfl IUIOHAHOCTH napTHepOB (A03M 

reHOMOB) (Subrahmanyam, Kasha, 1973), ycraHOBjieHHe reHeTHuecxoro kohtpojia 
3 ^HMHHan;HH xpomocom c jioKajin 3 au,neH (J)aKTopoB a^HMHHaniHH (Ho, Kasha, 1975) 
h BbiflCHeHHe i^HTOjiorn i iecKHx MexaHH 3 M 0 B 3 Toro npoii;ecca (Subrahmanyam, Kasha, 
1973; Bennett et al., 1976; h ap.). 

H3BecTHo, uto ycnex nojiyueHHa raiuiOHflOB npn CKpeiijHBaHHH H. vulgare c 
H.bulbosum 3 aBncnT ot 3 aBfl 3 MBaeM 0 CTH 3 epH 0 B 0 K, CTeneHH AHcJxJjepeHijHanHH 3 a- 
poAHineH h hx xauecTBa (T.e. npnroAHOCTH 3apoAbimeH KyjibTHBHpoBaHHfl in 
vitro) (Pickering, 1983). IIocjieflHHe ^Be xapaxTepncTHKH CB 5 i 3 aHbi Me;*yjy co 6 oh h 
onpeae/HnoTCfl creneHbio pa3BHTM 3epH0BKn ao BbiujieHeHHH H3 Hee 3apoAMina rjisl 
KyjIbTHBHpOBaHHfl Ha nKTaTCJIbHOH Cpe^e. B CBS3H C 3THM npeACTaBJIHIOT HHTepeC 
AaHHbie 06 3m6pho- h 3HflocnepMoreHe3e b yxa3aHH0H K 0 M 6 HHan;HH CKpen^HBaHH^ h 
onpeAejieHHe KpHTHnecKHx momchtob, xoTopbie npHBOA^T k r^y 6 oxHM H 3 MeHeHHAM 
b pa3BHTHH 3apoAbimeH h SHflocnepMa Ha paHHHx 3 Tanax hx (J)opMHpoBaHH 5 i in vivo. 
HMeiOTCfl jiHmb e^HHHHHbie pa 6 oTbi c onncaHneM oTAe^bHbix 3TanoB b pa 3 BHTHH 
3apoAbima h amtocnepMa b K 0 M 6 HHan;HH CKpeu^HBaHH^ H.vulgare * H.bulbosum 
(Lange, 1969, 1971; Pickering, 1983). Tojibko b oahoh h 3 hhx (Lange, 1969) 
cxeMarauHO npHBeAeHa nocjieAOBaTejibHOCTb pocTa h H 3 MeHeHH 5 i (J)opMM 3 apoAwma 
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3a BpeM3 ot 2 ao 13 cyT. npaxTHHecxH HeT pa6oT, nocBameHHbix HCCJieAOBaHHK) 
conpaaceHHOCTH pa3 BHTm 3apoAHma h 3HAOcnepMa h 4>y HK U H0HH P° BaHHa HX B 
CHCT6M6 CeMflnOWKH. MeaCAy TeM 3HaweHHe 3aKOHOMepHOCTeH B pa3BHTHH 3M6pHOHaAb- 
HHX CTpyKTyp ni6pHAHOH 3epHOBKH BaaCHO He TOAbKO RJin nOHHMaHHfl CTpyKTypHO- 
4>yHKn;HOHajibHbix ochob ee Mop<t>oreHe3a, ho h rjisi onpeACJiCHHH npneMOB npeoAO- 
AeHHH ni6pHAHOH HecoBMecTHMocTH npH KyAbTHBHpoBaHHH 3apoAHineH B CHCTeMe 
in vitro. 

UieAb ashhoh pa6oTH — noxa3aTb oco6eHHOCTb 3 m6pho- h 3HAocnepMoreHe3a b 
KOM6HHau,HH CKpenjHBaHHH H.vulgare L * H.bulbosum L. « 


MaTepwaji h MeTOAHxa 

5IpoBOH AHMeHb ahhhh JI-421 6bui Bbi6paH no npHHHHe ero xopomen cxpemHBae- 
mocth c H.bulbosum h o6pa30BaHH5i npn 3 tom HCKAioHHTeAbHo ranAOHAHbix 3apo- 
AbimeH. C. E. J^yHaeBOH 6liao noxa3aHO, hto 3aBH3biBaeMOCTb 3 epHOBOK y ahmch a 
jihhhh JI-421 npn CKpenj,HBaHHH c H.bulbosum cocraBAsuia 60 % (npn onbweHHH 
172 ijBeTKOB b noAeBbix ycAOBHax, 1984 r.) h 36 % (npn onbiAemm 1776 i^bctkob 
b ycAOBHflx TeiuiHii,bi, 1985 r.). B cyMMe Ha nHTaTeAbHyio cpeAy 6liao 3KCiuiaHTHpoBa- 
ho 230 3apoAMineH b B03pacTe 14—20 cyT, hto cocraBHAO 27 % ot hhcab 3aBH- 

3aBIHHXCH 3epHOBOK, T.e. TOAbKO He6oAbIHOH npOIjeHT 3apOAHHieH 6bUI npHrOAOH RJ151 
KyAbTHBHpOBaHHfl. IIOAyHeHHbie npH 3T0M C nOMOIAblO 3M6pHOKyAbTypH 17 B3POCAMX 
paCTeHHH (JjeHOTHnHHeCKH He HeCAH HepT rH6pHAHOCTH. HhCAO XpOMOCOM, nOACHHTaH- 
HOe B KOHHHKaX KOpHCH 2 H3 HHX, 6bUIO raiUIOHAHblM. FIOAyHeHHbie A^HHbie A^BaAH 
OCHOBaHHe HCn0Ab30BaTb HHMeHb AHHHH JI-421 B HaCTOHIIjeH pa 60 Te xax reHOTHn, 
KOTOpblH npH CKpem,HBaHHH C H.bulbosum OCjxJieKTHBeH B 3AHMHHaiI,HH xpOMOCOM, 
ho o6pa3yeT mbao 3apoAHineH, npnroAHbix Rjia KyAbTHBHpoBaHHsi b ycAOBHHx in 
vitro. 

Rjm 3M6pnoAoniHecKoro HCCAeAOBaHM apoBOH iravieHb JI-421 {In = 14) onbuisuiH 
CMecbio nbuibn;bi pa3Hbix kaohob H.bulbosum (2 n =14) b noAeBbix ycAOBHax Ha 
onbiTHbix AOAflHxax II y ihkhhckhx Aa6opaTopHH HHCTHTyTa pacTeHHeBOACTBa hm. 
H.H.BaBHAOBa. KoHTpoAeM k onbiTy CAyacmiH 3epHOBKH, noAyneHHbie ot 
npHHyAHTeAbHoro onbuiemisi xyAbTypHoro AHMeHa CMecbio nbuibii,bi Toro ace copTa. 
TeMnopaAbHbie 4>HKcan;HH KOAOCbeB npoBOAHAH nepe3 2, 4, 12, 24 h; 2, 3, 4, 5, 
6, 9, 11, 12 h 20 cyT nocAe onbiAeHM. <DYC (c|>opMaAHH, yxcycHaa khcaotb, 
70-rpaAycHbiii cnnpT b cooTHomeHHH 7:7: 100) CAyacnr (JjHKcnpyiomeH acHAKOCTbio. 
IIocTOflHHbie npenapaTbi h3]totoba5iah no o6menpHH5iTOH u,HT03M6pH0A0rHHecK0H Me- 
TOAHxe. Bbi6opxa cocTaBAsuia 3 — 5 KOAOCbeB rjisi xaacAoro cpoxa b KOHTpoAe h Ha 
onbiTe. 


Pe3yAbTaTH HCCAeAOBaHHfl 

IIporaMHaa $a3a oiuiOAOTBopeHHa b u,BeTKax H.vulgare, onbuieHHbix nwAbijOH 
H.bulbosum , npoxoAHAa c pa3AHHHOH creneHbio nposiBAeHHsi aHOMaAHH, KOTopbie, 
OAHaxo, HCAb3fl Ha3BaTb pemaioiAHMH rjisi H3ynaeMOH rn6pnAHOH KOM6HHau,HH. JJboh- 
HOe OnAOAOTBOpeHHe OCymeCTBASIAOCb B 6oAbmHHCTBe HCCAeAOBaHHbIX niBeTKOB (Coah- 

n;eBa, JfyHaeBa, 1990). 

Flponeccbi oimoAOTBopeHHfl h 3M6pnoreHe3a y sHMeHA 6hah HeoAHOKparao OTpa- 
aceHbi b AHTepaType (MoAHAeBCKHH h ap«> 1958; Luxova, 1967; Cass, Jensen, 1970; 
Xbcahhhh, 1972; Norstog, 1972; BaHHHKOBa, XBeAMmm, 1975; Mogensen, 1982; 
Engell, 1989; h AP-). Oahbko rjisl H3yneH wl pa3BHT vlsl 3epHOBOK Tpe6yeTCfl cono- 
CTaBAeHHe MOp(J)OAOrHHeCKHX KapTHH H BpeMeHH&X napaMeTpOB HX 4x>pMHpOBaHHH 
C KOHTpOAeM, TAe 3epHOBKH pa3BHBaiOTCa B TBKHX ace yCAOBHflX. no HamHM A^HHblM, 
OnAOAOTBOpeHHe xax b KOHTpoAe, Tax h Ha onMTe npoHcxoAHT b oahom BpeMeHHbM 



HHTepBajie. Hepe3 2 m nocjie onbuieHHH b (xxjibmHHCTBe HccjieAOBaHHHx npenapaTOB 
cnepMHH HaxoAflTCfl b KOHTaxTe c hapom HHAexjieTXH h oahhm H3 nojinpHHx HAep, 
pacnojiaraioiAHxcH HeAanexo ot HHijeBoro annapaTa. Mex^y 2 h 3 h nocjie onbuieHHH 
npoHexoAHT o6beAHHeHHe cnepMHH c oahhm h 3 xQHTaxTHpyiomHx nojinpHHx HAep. 
CjiHHHHe o6ohx nojiapHHX HAep Ha6;noAaeTCH tojibxo nocjie AecnHpajiH3an;HH cnepMHH 
h ero nojiHoro oihhhhh c oahhm H3 3thx HAep. 

CjiHHHne cnepMHH c hapom HHi^exjieTKH ocymecTBjiHeTCH 6ojiee 3aMeAJieHHHMH 
TeMnaMH, neM npn (fwpMHpoBaHHH nepBHHHoro HApa SHAocnepMa, xoth h hpohcxoaht 
OAHH axoBO — no npeMHTOTHnecxoMy rany. BpeMH ACcnHpajiH3au,HH cnepMHH b HApe 
HHijeKjieTKH Taxxe nonra He pa3JiHHaeTCH b ohhthom h kohtpojibhom BapnaHTax. 
IIpHMepHO nepe3 14 h nocjie onbuieHHH hapo 3hix)th BCTynaeT b npo<i>a3y acjichkh, 
a nepe3 1 cyT nocjie onbuieHHH bo mhothx ceMnnonxax o6Hapy^cHBaiOTCH 2-xjieTOHHtie 
npo3M6pno. 

TaxHM o6pa30M, Bee 3Tanw npoijecca oimoAOTBopeHHH — nporaMHan 4>a3a, 
CHHraMHH h TpoiiHoe cjiHHHHe — b rn6pHAHOM BapnaHTe nponcxoAflT npHMepHO Tax 
xce, xax b KOHTpojibHOM. OA«axo AajibHenniee pa3BHTne m6pHAHbix 3epHOBox oTjmna- 
eTCH OT XOHTpOJIbHOrO. 

B HopMe 3apoAbnn h^mchh pa3BHBaeTCH b cootbctctbhh c 3axoHaMH 3M6pnoreHe3a, 
xapaxTepHMMH jyisi ceM. Poaceae (Johansen, 1950). Otmcthm jiHmb HexoTopwe 
BpeMeHH&e xapaxTepncraxH ero pa3BHTHH. Hepe3 1 cyT nocjie onbuieHHH 2-xjieTOHHHH 
npo3M6pno oxojio 0.035 mm aji*; nepe3 3 cyr b hcm HacHHTMBaeTcn 24 — 32 xjictxh, 
oh yBejiHHHBaeTCH ao 0.05 mm; Ha 5-e cyT b hcm HMeercn ao 250 xjieTox, b to 
BpeMH xax AJiHHa H3MeHneTCH He3HaHHTejn>HO — yBejiHHHBaeTCH npHMepHO ao 0.07 
mm (cm. pncyHox, /). JlajibHenmee yBejinneHne xjieTOHHOH Maccw h pa3MepoB 
npo3M6pno npoHcxoAHT 6biCTpee h conpnaceHO c ero AH(JxJ)epeHij,Haij,HeH, xoTopan 
HanHHaeTCH Ha 7-e cyT nocjie onmiemiH. B 3to BpeMH 3 apoAwm oxojio 0.2 mm ah* 
FlepBbie npH3HaxH AH(JxJ)epeHii 1 Haij,HH 3apoAMma CBH3aHH c noTepen hm paAnajibHOH 
CHMMeTpHH h BMAejiemieM 3M6pnoAepMbi, xoTopan HaHHHaeT (J)opMHpoBaTbCH b ero 
annxajibHOH Haora. 3tot 3Tan CHHTaercH nepexoAOM npo3M6pno b craAHio coOctbchho 
3apoAwma (^xobjicb, 1950). 

B ycjiOBHHX Hamero onbiTa opraHoreHe3 3apoAbnna HanHHaeTCH no HCTenemiH 
He MeHee 8 cyT nocjie onmiemiH. OopMHpoBaHHe njHTxa h 3ajio^ceHHe tohxh pocra 
OTMenaiOTCH Ha npenapaTax 9-cyTOHHwx 3epHOBOx hhmchh. 3apoAwm b 3to BpeMH 
oxojio 0.4 mm Afl« K 13 -m cyT nocjie onbuieHHH b 3apoAMme pa3JiHnaiOTCH AH(JxJ)e- 
peHu,HpoBaHHbiH iijhtox, xojieonTHjie, 2 — 3 3 apoAwmeBLix jracra (Ta 6a. I, 4). FIojihoh 
AH(JxJ)epeHij,HaiJ,HH 3apoAHin AOcraraeT x 20 -m cyT nocjie onbuieHHH, xorAa ero jujiuna 
cocraBjineT 1.6 mm (Ta6ji. I, 7). Hmchho 3thm cpoxoM mh orpaHHHHjm HCCJieAOBaHne 
XOHTpOJIbHbIX H ni6pHAHblX 3epHOBOK. 

TeMnw HanajibHHx 3TanoB pa3BHTHH 3HAocnepMa b 3epHOsxe hhmchh onepexcaiOT 
TeMnti (Jx)pMHpoBaHHH 3apoAwma. Kax mh OTMeTHjiH, nepBHHHoe hapo 3HAocnepMa 
o6pa3yeTCH npHMepHO Ha 10 h paHbme, neM 3HroTa. Ero Aejiemie nponcxoAHT nepe3 
4 —8 h nocjie onmieHHH, T.e. b cpeAHeM Ha 15 h paHbme, He m y 3htoth. Hepe3 1 
cyT nocjie onbuieHHH b 3HA0cnepMe HacHHTHBaeTcn 24 — 36 HAep, ero jvmna 0.15 
mm; nepe3 3 cyT OHa yBejiHHHBaeTcn ao 0.5 mm, a hhoio HAep — ao 256—512. B 
3tot nepnoA ocymecTBjiHeTCH xjieTxoo6pa30BaHHe b 3HAocnepMe, xoTopoe HanHHaeTCH 
b MHKponHjiHpHOM paiiOHe B03^e 3apoAwma. Ha 5-e cyT nocjie onbuieHHH 3HAocnepM 
AOCTHraeT 0.7 mm jsji. h no^HOCTbio 3ano;iHHeT Baxyo^b u,eHTpajibHOH xjictxh 3apo- 
AHmeBoro Memxa. 3ano^HeHHe ee xjieTxaMH aimocnepMa nponcxoAHT c He3HaHHTejib- 
hoh CTeneHbio acHMMeTpnn. B iuian,eHTapHO-xajia3ajibHOM paiiOHe, rAe y 3^axoB, 
xax H3BecTHO, pacnojiaraiorcH aHTHnoAH, hhcuio xjieTOHHHx cjioeB 3HAocnepMa motsuct 
6htb Ha 1 — 2 6o^bme, ne m Ha npoTHBonojioacHOH (AopcajibHon) cropoHe 3epHOBxn. 

Ha 6-e cyT nocjie onbuieHHH (He3aAOJiro ao (J)opMHpoBaHHH 3M6pnoAepMH 3apo- 
AHma) b 3HAocnepMe hohbjihiotch npH3Haxn AH(Jx|)epeHijHais,HH. Kax OTMenajiocb 
paHee oahhm H3 aBTopoB (BnmHHxoBa, 1990), c aroro BpeMeHH b 3HAocnepMe 
pa3JiHnaiOTCH 3 rpynmi xjieTox: 1) Me^xne, iuiotho ynaxoBaHHHe xjictxh c noBH- 
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npoflOJibHwe cpe3bi 3epHOBKH HHMeHH b HopMe (Du m6pHAHbix 3epHOBOK (2— 5) Ha 4-5-e cyT nocjie 

onbuieHHH. 

/ — 3apoAbnu, KJiero'iHbift 3H^ocnepM h flereHepHpoBaBumfi Hyuejuiyc (x 520); 2 — raOpHAHue 3apoflbniiH h sHAOcnepM; 
b 3HA0cnepMe bhahu HeKponmecKHe 30hm (x 480); 3 — <J>parMeHT SHAocnepMa Ha 4-e cyr paaBHins nrfSpnAHoft 3epHOBKH; 
bhahu AereHepnpyioiHHe aHronoAbi (x 340); 4 — KJiencH aiAocnepMa 5-cyroHHofl ra6pHAHoft aepHOBKH (x 2000); 5 — 
5-cyroHHbift nrfpHAHhift 3apoAum ((ppameHT $oro 2) c MHKpoaApaMH (x 2000). 


nieHHOH 6a30(J)IUIHeH I*HTOIUia3MH B MHKpOIIHJI5ipHOH 30He; 2) TOHKOCTeHHWe, CBeraO 
OKpaniMBaiomMecfl H30AHaMeTpimecKHe kjictkh ochobhoh Maccn SHAOcnepMa; 3) ry- 
CTOiuia3MeHHbie yAJiHHeHHbie kjictkh nepmfcepHHecKHx cjioes. 

B6;ih3h 3apoAHnia HamraaeTCfl jih3hc SHAOcnepMajibHOH ncarni* Me^y 3apoAM- 
ineM h 3HAoenepMOM Ha6jiioAaeTCfl CBeTjiaa 30Ha, 3anojiHeHHaa ofwraTepiipoBaHHHMH 
KjiexKaMH (cm. pncyHOK, I; ra6 ji. I, 7). IIo Mepe pa3BHTna aepHOBKH mnpiraa stoto 
npocTpancTBa yBejiH^HBaeTCfl (Ta6ji. I, 4). 
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Ha 8-e cyT nocjie onmieHHH b 3HAOcnepMe noHBjineTCH xpaxMaji. OcymecTBjiniOTCH 
HHTeHCHBHoe ACJieHHe mieTOK b nepucJjepMHHHx paftoHax 3HA0cnepMa h nporpeccHBHoe 
yBejiH^eHHe ero MaccM. K 20-m cyT nocjie onbuieHHH 3HA0cnepM a ocTHraeT 5 mm rji. 

MoptJxxroniH anranoA CBHaeTejibCTByeT 06 hx axTHBHOM 4>yHxn;HOHajibHOM co “ 
ctohhhh b TeweHHe nepBtix 3 cyT nocjie om&neHHH h nocjieayiomeH AereHepaijHH. 
B 7— 8-cyTO^HHx 3epHOBxax ncwe3aiOT Aaace ocraTXH aHranoAajibHMx xjieTox. 

ConocTaB^eHne Mop(J)o;iorHwecxHx xapraH pa3BHTHH h TeMnoB 4>°P MH P OBaHH51 
3epHOBOK y rn6pHAOB H B XOHTpOJie CBHAeTCJIbCTByeT O TOM, WTO OTKJIOHeHHH OT 
HopMbi y ra6pnAHbix 3epHOBOK HawHHaiOTca Ha 2 — 4-e cyT nocjie onbuieHHH. Flpn 
3T0M TpyAHO BMHBHTb o6myiO 3aKOHOMepHOCTb B OnpeAGJieHHH CTeneHH HapymeHHH, 
nocxojibxy j\jw rH6pHAHbix 3epHOBOK xapaxTepHa wpe3BMwaHHan Bapna6e^bHOCTb hx 
Mop<|)OjiorHwecKoro npoHB jieHHH. MccjieAOBaHHwe hbmh 0AH0B03pacTHbie rH6pHAHbie 
3epHOBKH pa3^HwajiHCb no KOJiHwecTBy xjieTOK 3apoAHina h 3HA0cnepMa, hx Mop- 

4) OJIOrHWeCKOH nOJIHOIjeHHOCTH H COnpaaceHHOCTH pa3BHTHH 3THX CTpyKTyp. 

J^ejieHHe 3HroTbi h nepBbie AejieHHH ni6pHAHoro npo3M6pno, xax npaBiuio, 
npoHexoAflT 6e3 HapymeHHH. B 6ojibmHHCTBe 3 epHOBOK npo3M6pno pa 3 BHBajmcb 6e3 
bhahmmx Mop<|)o^orHwecKHx aHOMajiHH b TeweHHe nepBbix 3 cyT, xoth TeMnbi hx 
pa3BHTHH 6 mjih MeAJieHHee, weM b xoHTpojie. Ecjih b KOHTpojibHbix 3 apoAbimax 
HMejiHCb 24—32 kjictkh b B03pacre 3 cyT, to b ni6pHAHbix 3apoAMmax Taxoe ace 
whcjio mieTOK HacwHTHBajiocb, xax MHHHMyM, Ha 1 cyT no3AHee. B AajibHenmeM 
OTCTaBaHHe b pa 3 BHTHH y rn6pHAHbix 3 apoAMmen craHOBHTCH 6o;iee BbipaaceHHbiM 
(cm. pncyHOK, 2). 

HaKonjieHHe bhahmmx aHOMajiHH b acjihiqhxch xjieTxax th6phahmx 3apoAHmen 
HawHHaeTcn wepe3 2 — 3 cyT hx pa3BHTHH. MHTOTHwecxne aojichkh 6ojibmeH wacra 
HAep 3apoAMma nponcxoAflT c HapymeHHHMH. OTACJibHMe xpomocomm hjih rpynnM 
xpomocom, a Taxace hx (JjpanvieHTM oSHapyacHBaiOTCH BHe mhtoth wecxnx cjmryp. 
Ha6;iiOAaiOTCH xapTHHM cnopaAHwecxoro pacnpeAejieHHH xpomocom b xjieTxe (Ta6ji. 
I, 2). Hanfojiee thhhwhmm pe3yjibTaTOM tbkhx HapymeHHH hbjihctch o6pa30BaHHe 
MHxpoHAep, KOTOpMe npHcyTCTByioT b xjieTxe Hap^Ay* c xpynHMM aHeyiuiOHAHMM 
WAPOM. KojIHWeCTBO MHKpOflAep B OTACJlbHMX XJieTXaX 3apOAMma MOTXLtT 6mtb 
pa3JIHWHMM (OT 1 AO 5) , BejIHWHHB HX TaX^Xe BapbHpyeT. HhCJIO KJieTOK C MHKpOHAPaMH 
b 3apoAMme MoaceT AOCTHraTb 50 % h 6ojiee ot o6mero wncjia xjieTox (cm. pncyHOK, 

5) . MnxpoHApa He acjihtch h, cyA» no TOMy, wto b 3 apoAMmax CTapme 12 cyT hx 
npaxTHwecxH HeT, nocTeneHHO ajiHMHHHpy iotch. 

BejiHWHHa xpynHMx HAep b pa3HMx xjieTxax rn6pHAHoro 3apoAbima Taxace 
pa3JiHWHa. Hhcjio xpomocom b hhx BapbHpyeT ot ahiuiohahoto (14) ao ranjiOHAHoro 
(7) (Solntzeva et al., 1989). B 3 apoAMmax (xwiee crapmero B03pacra BapHa6ejibHOCTb 
wHCJia xpomocom , MeHbme, a whcjio hasp c 7 xpoMocoMaMH 6ojibme. 

HapymeHHH hacphmx aojichhh npoAOJiacaiOTCH aobojibho A-^HTejibHoe BpeMH — 
BiuiOTb ao 20 cyT. 3to, Ha Ham b3iviha, onpeAe^neTCH aHeyn^OHAHen wacra ero 
HAep. HeM 6o^bme creneHb aHOMajiHH xjieTowHon npo^H4>epan;HH, TeM 6HCTpee 
npexpamaeTCH pa3BHTne 3apoAMma. Rjisl fh6phahmx 3epHOBOx oahofo B03pacTa 
xapaxTepeH nojiHMop<i)H3M 3apoAMmen, xotopmh onpeACJineTCH pa3HMMH whcjiom h 
pa3MepaMH cocTaB^nioiAHx hx xjieTox, (Jjopmoh h pa3MepaMH caMnx 3apoAHmen, a 
Taxace CTeneHbio hx AH(JxJ)epeHu,Haij,HH. Hame Bcero H3MeHeHHH (Jjopmm 3apoAHmen 
He CBH3aHH c AHctxtepeHniHaniHeH (Ta6ji. I, 2, 3 ; II, 1—4). 

HapnAy c aHOMajiHHMH hacphmx aojichkh Ha6^iOAaeTCH OTcyTCTBne u,HT 0 XHHe 3 a 

B pHAe XJieTOX, UTO npHBOAHT X B03HHXH0BeHH10 XpynHMX MHOrOHAepHMX U,eHOU,HTOB. 
U,eHOn;HTHMe ywacTxn MoryT 6mtb MecTaMH HHHi^nai^HH ^oxajibHMx Hexpo30B, o6yc- 
jiOBjiHBaiomHx pa3ACJieHHe rn6pHAHMx 3apoAHmen Ha ao^h. flpyrHM hctowhhxom 
^oxajibHMx Hexpo30B MoryT 6mtb xjictxh, b xotopmx nocjie pHAa mhtothwccxhx 
AejieHHH, no-BHAHMOMy, b peayjibTaTe AHc4>yHxn;HH BepeTeHa AOwepHHe HApa He 
o6pa3yiOTCH h cooTBeTCTBeHHO He (JjopMHpyiOTCH xjieTOWHMe neperopoAXH. Taxne 
xjieTXH, xax npaBHjio, oranwaiOTCH 6o^bmHM o6beMOM h bmccto HApa coAep^caT 
AHcneprnpoBaHHMH xpoMaraH (Ta6^. I, 2). 
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B pe3yjn>TaTe nepe^HCJieHHHx HapymeHHH, CTeneHb h rAy6nHa xotophx pa3AHHHH 
Aaxe b 3epHOBxax oahoto xoAoca, k 20-m cyT b hhx hmciotch chabho pa3AHnaiomHecH 
no Mop4>OAorHH 3apoAbinm. B HOpMe, xax no AHTepaTypHbiM (Moahacbckhh h a p., 
1957), Tax n no HaniHM co6cTBeHHMM AatmuM, hmchho k 3T0My bpomohh 3aBepmaiOTC5i 
An(}xt)epeHn,Han,HH n yBeAHneHHe pa3MepoB 3apoAbima (Ta6A. I, 7). 

fndlpHAHbie 20-cyTO^Hbie 3apoAwniH no MopcJ)OAorHH n xoAHnecTBy xjieTOK o6hhho 
cootb eTCTBy iot 6—7-cyTO^HbiM KOHTpojibHMM. Ilpn 3 tom Ha hhx Ha6AiOAaiOTCH 6y- 
ropKH h BbipocTbi, xax npaBimo, He CB»3aHHbie c AM(JxJ)epeHij,HaiJ,HeH. 3apoAbrara 
MoryT 6biTb h 6oAee npoABHHy tmmh b CBoeM pa3BHTHH h crenemi AM(J)(t)epeHij,HaiJ,HH 
H COOTBeTCTBOBaTb 9 —10-CyTOHHHM XOHTpOAbHHM, HO npH 3T0M 3aHHM3Tb Heo6bIHHOe 

nojioxemie b ceMnnonxe (Ta6A. II, 3 ). HHorAa 3apoAHnra npeACTaBAHiOT co6oh 
K ajuiyconoAo6Hbie o6pa30BaHHH, cocronmHe H3 reTeporeHHbix napeHXHMaT03Hbix xjie- 
tok, HMeion^ne hbho BbipajxeHHHH anHTeAHH (Ta6A. II, 4). CjieAyeT OTMeTHTb, hto 
3apoAbiinH b 3epHOBKax, aohchbiiihx ao 20-cyTOHHoro B03pacTa, HecMOTpH Ha 
pa3AHHHyio CTeneHb aHOMaAHH, He BbirAHAflT HexpoTHnecxHMH (Ta6A. II, 1 —5). B 
CB5I3H c MOpcfjOAorHHecKHM pa3Hoo6pa3HeM ni6pHAHbix 3apoAbiineH Hpe3BbinaHHO 
pa3AHnaeTCfl h (JxjpMa rn6pHAHbix 3epHOBOK. 

SHAOcnepM b ni6pHAHbix 3epHOBxax pa3BHBaeTCH To;xe c HapymeHHHMH pa3HOH 
CTeneHH. B 6oAbmHHCTBe rH6pHAHwx 3epHOBOK nepBbie AeAeHHH HAep 3HA0cnepMa 
OCyiljeCTBAHIOTCH B COOTBeTCTBHH C HOpMOH, HO TOJIbKO ()OAee 3aMeAAeHHbIMH TeMnaMH. 
OAHaxo KjieTKoo6pa30BaHne b th6phahom 3HA0cnepMe HanHHaeTCH, xax npaBHjio, 
OAHOBpeMeHHO c KOHTpojibHMM, He no3AHee neM Ha 3-h cyT. Ho ecjra b HOpMe k 
4 — 5-m cyT 3HA0cnepM 3anoAHneT nonra bcio Baxyojib u,eHTpajibHOH kjictkh 3apo- 
AMmeBoro Memxa, to y th6phaob oh mojkct coctohtb AHmb H3 HecKOJibKHx kjicto^hmx 
CJIOeB. IIpH 3T0M HHTeHCHBHOCTb KJieTOHHHX AeAeHHH HeOAHHaKOBa B pa3HMX 30HaX 
3apoAbiineBoro MemKa: b iuian;eHTapHO-xaAa3aAbHOH mojkct o6pa30BaTbcn HecxoAbxo 
KjieTOHHbix cjioeB, b to BpeMH KaK b npoTHBOJieacameii (AopcajibHon) — oahh (cm. 
pHCyHOK, 5). 3t0 HBAHeTCH CBHACTejIbCTBOM HapymeHHH 3aKOHOMepHOCTH 3anOAHeHHH 
BaxyoAH ii;eHTpajibHOH KjieTKH 3apoAMmeBoro Memxa KjieTOHHbiM 3HAocnepMOM. Cjie- 
AyeT OTMeTHTb, HTO pa3BHTHe rn6pHAHMX 3HAOCnepMOB, KaK H 3apOAbHIieH, OTAHHaeTCH 
Bapna6eAbHOCTbio h mojkct HMeTb cneuiH4)HHecKHe oco6eHHocTH b kb^kaoh ashhoh 
3epHOBxe. 

KpoMe 3aMeAAeHHH HAepHux AeAeHHH h HapymeHHH nopnAxa 3anoAHeHHH BaxyoAH 
U,eHTpaAbHOH XAeTXH U,ejIAIOAHpHMM 3HA0CHepM0M, B rn6pHAHbIX 3epHOBXaX Ha&HO- 
AaeTCH mnpoxHH cnexTp aHOMaAHH 3HAOcnepMoreHe3a, CBH3aHHMx c AHc4>yHxn;HeH 
MHTOTHnecxoro BepeTeHa. Kax npaBHAO, 3th aHOMaAHH HaSAiOAaiOTCH Ha 2 — 3-h, a 
HHorAa h Ha 5-e cyT nocne onbmeHHH. 

HecoBepmeHHbie mhto3h b 3HA0cnepMe name Bcero xapaxTepH3yiOTCH Bbi6pocaMH 
XpOMOCOM H3 MHTOTHHeCXHX (|)Hryp, a TaX^Ce (JX)pMIipOBaHIieM XpOMOCOMHbIX H 
xpoMaTHAHbix moctob. B pe3yAbTaTe HapymeHHH hacphmx AeAeHHH b 3HA0cnepMe, 
xax h b 3apoAbime, o6pa3yiOTCH MHxpoHApa. Hx (Jx)pMHpOBaHHe nponcxoAHT xax 
B Ii;eHOHiHTHOH, Tax H B U,eJIAIOAHpHOH CTBAHHX pa3BHTHH 3HA0CnepMa. KOAHHeCTBO 

xAeTOx c MHxpoHApaMH b 5-cyTOHHOM 3HA0cnepMe AOcraraAO 50 % ot hx o6mero 
HHCAa. B oahoh xAeTxe 3HAocnepMa, xpoMe xpynHoro HApa, moxcho Ha6AiOAaTb 2 — 3 
MHxpoHApa (cm. pncyHOx, 4 ), a Tax;xe OTAeAbHbie rAbi6xn xpoMaraHa, He 
c4>opMHpoBaBmHe HAep. KpoMe toto, BCTpenaAHCb xapTHHM pa3o6meHHH rpynn xpo- 
mocom b oahoh XAeTxe. IIoAaraeM, hto 3th rpynnw MoryT npHHaAAe^caTb pa 3 HMM 
reHOMaM (Ta6A. I, 5). 

CpeAH aHOMaAHH 3HAocnepMoreHe3a BCTpenaiOTCH MHorono aiochm e mhto3m, cno- 
co6cTByiomHe o6pa30BaHHio CAHnmnxcH HAep. HacTO OTMenaiOTCH pecTHTyi^HOHHbie 
raHTeAeBHAHbie HApa, B03HHxnme b pe3yAbTaTe Hepacxo^AeHHH xpomocom b aHa(|)a3e. 
SHAOMHTOTHnecxHx HAep He OTMeneHO. HeT Taxace h CTporoH npHyponeHHOCTH 
HAepHbix aHOMaAHH x onpeAeAeHHMM ynacTxaM 3HA0cnepMa. 

XapaxTepHOH oco6eHHocTbio rn6pHAHbix 3HAOcnepMOB hbahctch HaAHHHe 
CAHnmnxcH crycTxoB xpoMaTHHa b BHAe nnxHOTHHecxHx TH^ceif, npocrnpaioiiuixcH 
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wepe3 pa3Htie 30 hm 3HAOcnepMa, xoth nepBOHawajibHoe hx noaBjieHHe 6ojiee npncyme 
MMKponmiapHOH ero wacra (cm. pncyHOK, 2; Ta6 ji. I, 6 ). OflHaxo cjieAyeT 3aMeTHTb, 
wto Taxue xpoMaraHOBbie crycTKH Bcrpewajmcb h b 3HAOcnepMax (a HHorAa h b 
coMarawecKHx TxaHax) KOHTpojibHtix 3epHOBOK, ho 3HawnTejibHO peace, WeM y 
rn6pHAHMX. 

B oTAe^bHbix 30Hax SHAOcnepMa HapymeHHe hjih OTcyTCTBHe u,HTOKHHe3a o6yc- 
jioBjiHBajio o6pa30BaHHe hokpothwockhx 30h — nojiocreH pa3JiHWHoro pa3Mepa. Taioie 
HexpoTHwecKHe 3 ohm BCTpewajiHCb b 3HA0cnepMax pa3HOH creneHH MopcJjojiorawecKOH 
nojiHOu,eHHOCTH. HHorAa ohh BMsiBjisuiHCb b SHAOcnepMax, KOTopbie Ha npoTaacemiH 
AOBOJIbHO AJIHTe^bHOrO BpOMOHH pa3BHBajIHCb 6e3 3HaWHTejIbHO BMpaaceHHMX aHO- 
MajiHH (Ta6ji. I, 1 ). KojmwecTBO h pa3Mepbi TaxHx 30 h b 3HAocnepMax pa 3 Hbix 
3CpHOBOK MOryT 6bITb pa3JIHWHMMH H CO BpCMCHCM yBeJIHWHBaTbCH. 

06men oco6eHHocTbio 3HA0cnepM0B rn6pHAHMx 3epHOBOK H3ywaeMOH KOM6HHan;HH 
HBJIH6TCH OTcyTCTBHe y HHX AH(J)(J)epeHU 1 HaU 1 HH H HOpMajIbHOH aCCHMHJI5HI,HOHHOH 
cnoco6HOCTH mieTOK, KOTopaa k HaKonjieHHio b hhx xpaxMajia h 6ejncoB. B 

rH6pHAHbIX 3HA0CnepMaX OTCyTCTByiOT MOp(J)OJIOrHWeCKH pa3HOpOAHbie 30HbI, CBOHCT- 
BeHHbie 6 —7-cyT0WHbiM SHAocnepMaM b HopMe. B 6ojibniHHCTBe rn6pHAHHx 3 epHOBOK 
3HA0cnepM HawHHaeT AereHepnpoBaTb Ha 6 —7-e cyT. Mexami3MM ero AereHepaijHH 
onncaHbi Bbime: TOTajibHHe hjih wacTHWHHe HapymeHHH xapno- h i^htokhhc30b , 
4>opMHpoBaHHe h pacniHpeHHe HexpoTHwecKHx 30H. TaM, rAe KjierowHaH TxaHb 
3HA0cnepMa coxpaHaeTca nojiHOCTbio ao 9—11 cyr, a HHorAa h AOJibine, OHa coctoht 
H 3 o6eAHeHHbix u,HTOiuia3 moh rHnepTpocJ)HpoBaHHbix KjieroK 3awacTyio c 6o;iee 
MejiKHMH HApaMH. Owem> wacro CBeTjiaa 30Ha MeacAy 3apoAMineM h 3HA0cnepM0M 
OTcyTCTByeT. He Ha6jnoAaeTca h oSmwhoh A^3HHTerpaii,HH kjictok 3HA0cnepMa, 
rpaHHwamnx c 3apoAMineM (Ta6ji. I, 2; II, 5). ^acro HapyacHMe ctchkh noBepxHOCTHwx 
KjieroK rn6pHAHbix 3apoAMmen yrojimeHN, wto co3AaeT CBoeo6pa3Hyio h30jihii;hio 
3apoAbima ot 3HA0cnepMa. 

B p«Ae 3epHOBioK yace wepe3 9 — 11 cyT ocTaiofca tojibko (JiparMeHTM 3HA0cnep- 
MajibHOH TxaHH. K 14 — 15-m cyT Ha6;iiOAaeTCH nojraaa hjih nowra nojmasi ee 
AerpaAaiiiHH. B 20-cyrowHMx 3epHOBxax, 3apOAbiiiiH kotopmx, xax mm otmctiuih, 
pa3BHBaioTCH no-pa3HOMy h hmciot pa3jiHWHyio cTeneHb A^(J)eKTH0CTH, 3HA0cnepM 
OTcyTCTByeT nojiHOCTbio (Ta6ji. II, 3, 4) jih6o hmciotch jiniiib ero AC(J)opMHpOBaHHbie 
0CT3TKH (Ta6ji. II, 2), jih6o oh Mop4>ojiorHwecKH He nojiHOn;eHeH (Ta6ji. II, 5 ). 
IIpoAOJibHMe cpe3M ni6pHAHMx 20-cyTOWHbix 3epHOBOK wame acero npeACTaBjiaioT 
co6oh mejieo6pa3HMH 3apoAMiueBMH Meniox 6e3 3HAOcnepMa c pa3JiHWHMMH aHO- 
MaJIHHMH B TKaHHX CeMHnOWKH. 3th aHOMajIHH CBH3aHM B OCHOBHOM C 
rnnepTpocjjHpoBaHHMM pa3BHTHeM xaKHx-To rpynn mierox — onHAepMHca Hyu,ejuiyca, 
Been HyDiejuiapHOH tkbhh, noxpoBOB ceManowKH. Ha6jiiOAaJiHCb xapTHHM KOHTaxTa 
3apoAMma HenocpeACTBeHHO c HyuejuiycoM (Ta6ji. II, 3). 3to nponcxoAHjio b cjiywae 
nojiHoro OTcyTCTBHa 3HA0cnepMa h h30jihii;hh 3apoAMiua ot hctowhhkob nHTaHHa. 
Ha Ta6ji. II, 1 npeACTaBjieHO aHOMajibHoe pa3pacTaHHe njiau,eHTO-xajia3M ceMwnowKH. 
Bee 3 to CBHAeTejibCTByeT o HapymeHHH B3aHMOAencTBHH 3M6pnoHajibHMx CTpyxTyp 
rn6pHAHoro ceMeHH co cnopo4)HTHHMH tk3hwmh ceManowKH. 

TaxHM o6pa30M, k 20-m cyT nocjie onMjieHHH rH6pHAHbie 3epHOBKH, nojiyweHHMe 
npn cxpeiAHBaHHH H.vulgare c H.bulbosum , npeACTaBjiaiOT co6oh reTepoMop(J)HMe 
mymiMe HeBMnojiHeHHMe ceMeHa, coAepxcamne cnjibHO OTCTaBiiiHH b pa3BHTHH h, 
xax npaBiuio, aHOMajibHbiH mhkcoiuiohahhh 3apoAMiu npn nojiHOM hjih nowra nojiHOM 
OTcyTCTBHH 3HA0cnepMa. 


06 cyacACHHe 

Il,HT03M6pHOjiorHwecKoe HccjieAOBaHHe th6phahmx 3epHOBOK, nojiyweHHMx npn 
cxpeiAHBaHHH H.vulgare c H.bulbosum , noxa3ajio, wto pa 3 BHTHe hx oweHb Bapna6ejibHo 
no CTeneHH nojiHOn;eHHOCTH. 3 to no3BOjiaeT bmhbhtb Han6ojiee onTHMajibHMe epoxn 
BMwjieHeHHH 3apoAbimeH ajiw AajibHeHinero xyjibTHBHpoBaHHH in vitro. 3HawHTejibHoe 
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pa3HOo6pa3He b pa3BHTHH h MopcjiojiorHH rn6pH£Hbix 3apoAHineH b sthx 
CKpemHBaHH5ix, OTMeneHHoe h APyrHMH HCCJieAOBaTejiHMH (Kao, Kasha, 1970; Lange, 
1971), o6ycjioBjieHo iiojihmop(})H3mom cocraBjraiomHx hx xjieTOx, hto b cboio onepeAb 
CB33aH0 C pa3HbIM ypOBHeM HX MOHAHOCTH H CTeneHblO aHOMajIHH KapHO- H IJHTOXHHe- 
30B. 

B xoAe Hamero HCCJieAOBaHHH ycraHOBjieHo, hto xapaxTepHOH oco6eHHOCTbio Bcex 
H3yneHHbix 3epHOBox flBjraeTCsi HapymeHHe B3aHMOAeHCTBH5i 3apoAMina h SHAocnepMa. 
IlpH 3tom 3a^acTyio b nepBbie Hecxojibxo cyTox Ha6;noAaeTC5i 6ojiee hjih MeHee 
conpaaceHHoe hx pa3BHTHe, oTjmnaiomeecfl ot xoHTpojibHoro tojibxo 3aMeAJi£HHMMH 
TeMnaMH. 3aTeM, no-BHAHMOMy, no Mepe HaxoiuieHHfl aHOMajiHH 3Ta conpaaceHHOCTb 
HapymaeTCfl. TpyAHO bmhbhtb xaxne-jiH6o craTHCTHnecxHe 3axoHOMepHOcra b 3tom 
npoii;ecce, Tax xax pa3BHTne 3apoAMina h 3HA0cnepMa b xaacAOH 3epHOBxe MoaceT 
ocymecTB^flTbca no-pa3HOMy. 06iahmh oco6eHHOCTHMH Bcex rH6pHAHbix 3HA0cnepM0B 
abjisiiotcsi OTcyTCTBHe y hhx An(JxJ)epeHu,HaiJ,HH, cnoco6cTByiomeH HopMajibHOMy 
B3aHMOA0HCTBHio c 3apoAMineM h co cnopo4>nTOM, h HapymeHHe 3anacaiomHx 
4)yHxii;HH, T.e. OTcyTCTBHe CHHTe3a pe3epBHbix BemecTB. B HopMe HaxoiuieHHe pe3epB- 
hmx BemecTB HanHHaeTca b xjieTxax 3HA0cnepMa Ha 7—8-e cyT. B rn6pHAHbix 
3HAOcnepMax Ha 7—8-e cyT xjieTxn yace oneHb 6eAHbi u,HTonjia3MOH, hto BMpaacaeTca 
B npaXTHHeCXOM OTCyTCTBHH y HHX 6a30<i)HJIHH. B 6oJIbIHHHCTBe rnSpHAHblX CeMflH 

HMeHHo b 3to BpeMfl HanHHaeTca AerpaAanHA 3HA0cnepMa. KoHenHMM ee pe3yjibTaTOM 
5IBJI5ieTC5I TO, HTO XO BpeMeHH, XOTAa B XOHTpOJIbHMX 3epHOBXaX 3axaHHHBaiOTCfl 
poor h AH(JxJ)epeHu,Hai;Ha 3apoAMina, b rn6pHAHMx ceMeHax jih6o ecTb tojibxo ocTaTXH 
3HA0cnepMa, jih6o oh BOBce OTcyTCTByeT. 

PaHee oahhm H3 aBTopoB (BnimnixoBa, 1990) o6cyacAajiacb npo6jieMa B33HMO- 
AOhctbhb 3apoAMma h 3HA0cnepMa Ha HanajibHMx 3Tanax hx pa3BHTH&. BMecre c 
p^AOM HCCJieAOBaTejieH (Bhatnagar, Sawhney, 1981; Schel et al., 1984; h ap«) mm 
cxjiohhh CHHTaTb, hto nHTaTejiBHMe BemecTBa H3 3HAocnepMa HanHHaiOT nocTynaTb 
b 3apoAMm tojibxo no npomecTBHH Hecxojibxnx cyTox, a hmchho co craAHH bhahmoh 
M opcJiojiorHHecxoH AncJxJ)epeHii 1 Haii 1 HH 3apoAMma (o6pa30BaHHe njHTxa, 3ajioaceHHe 
tohxh pocTa h 6yropxa xojieonTHjie), hto coBnaAaeT c HanajiOM AH^epeHniHaiiiHH 
3HA0cnepMa. 

HyacHo OTMeTHTb, hto 3apoAMmeBMH Memox 3JiaxoB HMeeT nejiMH xoManexc 
npncnoco6^eHHH ajir anonjiacTH^ecxoro h CHMiuiacrimecxoro TpaHcnopTa MeTa- 
6ojihtob x pa3BHBaioiAHMC5i 3apoAMmy h 3HAOcnepMy. Bo-nepBMx, 3T0My cnoco6cTByeT 
4>opMa 3apoAMmeBoro Mernxa, y xoToporo MHxpomuisipHMH xoHeu; yAJiHHeH b bhac 
raycTopna, hto yxa3MBaeT, Beposmio, Ha nocTymiemie miacTHnecxHx BemecTB nepe3 
MHxponnjiapHyio nacTb 3apoAMmeBoro Memxa. Ilo Mepe pa3BHTH5i 3HA0cnepMa bm- 
TAHyTOCTb 3Toro xoHija yBe^HHHBaeTca, hto npHAaeT eMy eme 6ojibinee cxoactbo c 
raycropneM (cm. pncyHox, 1 ). Bo-btopmx, b TeneHHe nepBMx 3 cyT nocjie onbuiemm 
Ha6jiiOAaeTca axTHBHaa Ae^TejibHOCTb aHranoA, nepeAaTOHHaa 4>yHxii;H5i xotopmx He 
ocTaBjiaeT coMHemm. B-TpeTbnx, H3BecTHO, hto nocjie oiuioAOTBOpeHHsi Ha o6ojionxe 
3apoAMmeBoro Memxa y 3JiaxoB, xax, BnponeM, h y APymx paereHHH, <J)opMHpyeTC5i 
nejiasi ceTb npoTy6epaHii;eB, cnoco6cTByioiAHX anoiuiaenmecxoMy Toxy MeTa6ojiHTOB 
(Morrison, O’Brien, 1976; Opeji, UlMapaeB, 1987). Bee 3th MexaHH 3 MM o6ycjiOB^HBa- 
k)t cjieAyiomne MoptJxj^orHHecxne xoppe^au,HH. OxoHnaHHe yTHjiH3au,HH TxaHH Hy- 
ne^jiyca, AerpaAan,H» aHTHnoA n Hcne3HOBeHHe npoTy6epaHii;eB Ha o6ojionxe 3apo- 
AMmeBoro Memxa ocymecTB^aiOTCfl nonra OAHOBpeMeHHo — npHMepHO Ha 3-h cyT 
nOCJie OnjIOAOTBOpeHHfl. K 3T0My BpeMeHH B HOpMe npOHCXOAHT HHTeHCHBHOe 
yBejinqeHHe odbeMa 3HAOcnepMa (b 3—3.5 pa3a), a 3aMeTHoe yBejiHHeHHe pa3MepoB 
3apoAMma ocymecTB^aeTCfl no3AHee — He paHee ne m nepe3 4 cyT nooie onbuieHHH. 

KpoMe Toro, xax mm bhac^h Ha npnMepe cxpeu^HBaHHH anMeHs c poacbio 
(BnmH5ixoBa, 1990) h xax noxa3aHO Ha p«Ae OTAajieHHMx cxpeu^HBaHHH nmemin,M 
(Op^EOBa, ABajiKHHa, 1988), a Taxace npn pa3BHTHH napTeHoreHeTHnecxHx mhtjihxob 
(C o^Hii;eBa h aPm 1977), npo3M6pno MO*eT onpeAe^eHHoe BpeMa pa 3 BHBaTbca npn 
nojiHOM hjih npaxTHnecxH nojiHOM OTCyTCTBHH 3HA0cnepMa. 3 to ace OTMenajiH 


2 BoraHHHecKH^ xypHaji, N? 8, 1992 r. 
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5LC.MoAHJieBCKHH c coaBT. (1958). IIo HamHM Ha6AiOAeHH5iM, 3tot nepnoA MoaceT 
AjiHTbca He MeHee 3 cyT. 

Bee 3 to AB^aeTCfl npflMMM h KOCBeHHHM CBHACTejibCTBOM Toro, hto b nepBoe 
BpeMfl nocTyimeHHe MeTa6oAHTOB b 3apoAwineBHH MemoK nponcxoAHT HenocpeACT- 
BeHHO Rjia nHTaHHfl 3apoAbnna h cosashm mhccm h KjieTOHHoro ocTOBa 3HA0cnepMa. 
OneBHAHO, TOjibKO nocjie (fcopMHpoBaHM ijeAAiOAsipHoro 3HA0cnepMa ycraHaBAHBaeTCfl 
aKTHBHoe ero B3aHMOAeHCTBHe c 3apoAwmeM. Hmchho c 3Toro BpeMeHH (3—5-e cyT 
nocjie onbuieHHfl) b ra6pHAHHx KOM6HHau,H5ix iipohcxoaht HHurffopoBamie pocTa 
3apoAMina, ero nocjieAyiomero pa3BHraa h ah< ixfrepeHii;Hau;HH. 

HaMH BCJieA 3a APyrHMH HCCAeA0BaTeA3MH ycTaHOBjieHo, hto nacTb rH6pnAHbix 
3 epHOBOK b CKpenjHBaHHsix H. vulgare c H.bulbosum rn6HeT Ha paHHHx craAHsix, a 
BMAe/ieHHbie H3 Taxnx 3epHOBox 3apoAHHiH OKa3biBaiOTCfl 6ecnepcneKTHBHMMH npH 
KyjibTHBHpOBaHHH b ycjiOBMx in vitro. 

AjibTepHaTHBOH onucaHHOMy Bbime BapnaHTy 5iBA5ieTC5i 6oAee hah MeHee 6jiaro- 
noAyHHoe pa3BHTHe npo3M6pHo. OAHaxo B03AencTBHe Ha Hero 3HA0cnepMa c 
pa3JIHHHOH CTeneHblO Ae(J)eKTHOCTH npHBOAHT K HapymeHHHM B ero pa3BHTHH. H3- 
BecTHO, hto 3HA0cnepM noMHMO mrraTejibHbix BemecTB nocTaBAaeT 3apoAMiny rop- 
mohm, onpeAeAfliomHe ero pocT h AH<JxfrepeHii;Haii;Hio (IIoAAy6Ha5i-ApHOAbAH, 1976; 
Bhatnagar, Sawhney, 1984). Moxho noAaraTb, hto B03AeHCTBHe aHOMajibHoro 
rH6pHAHoro 3HA0cnepMa Ha rn6pHAHbiH 3apoAwm MoaceT oxasaTbca HeaAexBaTHbiM 
no HecKOjibKHM npHHHHaM: 1) BCJieACTBHe HapyuieHM cnHTe3a h nocTyiuieHHfl 
MeTa6oAHTOB H3 3HA0cnepMa 3aAep»HBaeTCfl yBeAHHeHHe Maccbi 3apoAbima; 2) Ha- 
pymeHHe ropMOHaAbHoro o6MeHa He cnoco6cTByeT AH(t>(t>epeHij,Hau,HH 3apoAMma; 3) 
AereHepnpyiomHH 3HA0cnepM MoaceT oxa3HBaTb o6mee HeKpoTH3Hpyiomee BAHsiHHe 
Ha 3apoAbim. Mop(J)OAorHHecKoe nposiBAeHHe bo3mo*hhx nocAeACTBHH mh Ha6AiOAaAH 
b HameM MaTepnaAe. Bo-nepBwx, ra6pHAHbie 3apoAHHiH BcerAa b pa3AHHHOH CTeneHH 
MeHbiue KOHTpoAbHbix; BO-BTopwx, hx AH<l)<l>epeHu;Haii;H5i HapymeHa hah OTcy tctb yeT; 
B-TpeTbHx, paHHsm rn6eAb 3apoAbima Ha6AiOAaeTC5i o6hhho b 3epHOBxax, rAe Ae- 
(J>eKTHOCTb 3HAocnepMa npoaBAaeTCsi c 6oAee paHHHx ctbahh ero pa3BHTH5i. 

Bee 3th aHOMaAHH b KOHenHOM cneTe npoflBAfliOTCfl b HapymeHHH Mop4>oreHe3a 
3apoAHina. Pa3BHTHe rn6pHAHoro 3apoAwma orpaHHHHBaeTca rHCToreHe30M, nepexoA 
k opraHoreHe3y Hpe3BbinaHHO peAox. 

Kax mm BHAeAH, HecMOTpa Ha OTcyTCTBHe Ai«l>4)epeHn;HanHH h pa3AHHHyio CTeneHb 
aHOMaAHH, 66Abiuaa naerb rn6pHAHbix 3apoAbimen coxpaHaeTCfl b 3epHOBxax aoboabho 
AOA ro (ao 20 cyT h 6oAee). 3 to ABAsieTCfl npeAnocwAKOH B03M03KHoro noAAepacaHHsi 
hx ASAbHenmero pa3BHTH5i Ha cooTBeTCTByiomeH cpeAe in vitro. 

TaxHM o6pa30M, corAacHO noAyneHHHM HaMH a^hhmm o creneHH pa3BHTH5i h 
MO p(J>oreHe3e rn6pHAHbix (H.vulgare x H.bulbosum) 3apoAwmeH, mo*ho CACAaTb 
CAeAyiomne 3aioiiOHeHH5i. 

1. FIoahmh 3M6pnoreHe3 in vitro b CKpentHBaHMx H.vulgare x H.bulbosum He 
ocymecTBAfleTca. 

2. Pa3Mepbi h (|x)pMa rn6pHAHbix 3apoAbimeH oneHb pa3AHHHH. Z(H4)4)epeHn;Hai];Ha 
hx HapymeHa hah oTcyTCTByeT. 

3. 3apoAbiiim b rn6pHAHbix 3epHOBxax, xax npaBHAO, 5 iba5iiotc5i 6oAee CTa6nAbHOH 
CTpyKTypoii, neM 3HAoenepM, h pa3BHBaiOTCfl in vivo aoboabho AAHTeAbHoe BpeMa 
(ao 20 cyT, a HHorAa 6oAee), hto A^AaeT bo3mo*hmm hx ASAbHenmee HcnoAb30BaHHe 
b ycAOBHflx in vitro. 

4. KpHTHHecxHM 4)aKTopoM b pa3BHTHH ni6pHAHbix 3epHOBOK ABAfleTCfl HapymeHHe 
conpaaceHHOCTH pa3BHTH5i 3apoAbima h SHAoenepMa, npo^BAaiou^eeea oco6eHHO chabho 
cnycTfl 5 — 7 cyT nocae onbuiemifl. 

3HaneHHe sthx 3axoHOMepHocTeH ABAaeTCfl Heo6xoAHMbiM ycAOBHeM jina onpe- 
A^AeHH5I MeTOAHHeCKHX npHeMOB npeOAOAeHHH HeCOBMeCTHMOCTH Me^Ay H3yneHHbIMH 
BHAaMH h noAyneHHfl raiuiOHAOB smMeHsi. 
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CaHKT-IIeTep6ypr 


SUMMARY 

The process of fertilization, embryo- and endospermogenesis have been investigated after 
pollination of the spring cultivated barley of the L-421 line with the pollen mixture of different 
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clones of wild bulbous barley. The artificially self-fertilized cultivated barley served as a control. 
The fertilization in hybrid combinations occurred quite normally. However some disturbances 
typical of remote crossings were noted in hybrid caryopsis development. These include the 
nuclear and cell division anomalies, the slowing down of division rate in an embryo and 
endosperm. The gradual elimination of nuclear material beginning on the third- forth day 
results in the formation of nuclei of different ploidy in hybrid embryo cells, hyper- and 
hypoaneuploid and also nuclei with the haploid chromosome number. The hybrid embryo usually 
survives up to 20 days, sometimes a little longer. The extreme variability of a form, size and 
degree of differentiation of hybrid embryos has been noted. The differentiation is absent or 
is outlined only in the majority of them. 
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H. A. IIpOBOpOB 

B3AHMOCBS3b MEyKJiy TAKCOHOMHEft BOBOBBIX 
H CnEU,HQHHHOCTbK) HX B3AHMOflEflCTBH3 C KJIYBEHbKOBblMH 

BAKTEPHflMH 

N.A.PROVOROV. THE INTERRELATIONSHIP BETWEEN THE TAXONOMY OF LEGUMES AND THE SPECIFICITY 
OF THEIR INTERACTION WITH ROOT-NODULE BACTERIA 


Cneuu4>H'iHOCTb, npouBjiseMasi 6 o6obbimh pacTeHHSMH npn (JjopMnpoBaHMM Kjiy6eHbKOB c pa3J»mHbiMH 
no npoucxoxcAeHHio iirraMMaMH Kjiy6eHbKOBbix 6aKTepHM, CBH3aHa c TaKCOHOMnnecKHM flejieHneM pacTeHHH. 
Cxoactbo no OTOMy npH3Haxy y bm^ob, BXOflamnx b orhh poa, Bbime, qeM y bhrob m 3 pa3Hbix poflOB 
hjih Tpn6. B to ace BpeMs cneijH(j)MqHOCTb, nposBjisieMasi 6 o6obmmm npw (jjopMupoBaHnn 3<JxJ)eKTMBHoro 
CHM6no3a c ph3o6hhmm, He CBS3aHa c TaKCOHOMnew pacreHnw. H 3 npeACraBjieHHbix ^aHHbix cjieAyeT, mo 
cnoco6HOCTb 6o6oBbix k (JjopMMpoBaHnio 3<jxt>eKTHBHoro CHM6uo3a xapaKTepn3yeTCH 6ojiee bmcokoh cko- 
pOCTbK) 3BOJIIOAMM, qeM Cn 0 C 06 H 0 CTb K 06pa30BaHHI0 KJiy6eHbKOB. 

y HHKajibHOH oco6eHHOCTbio pbctchhh C6M6HCTBB 6o6obhx (Fabaceae Lindl.) SlBjm- 
eTCfl hx cnoco6HOCTb BCTynaTb b chm6ho3 c a 30 T(J)HKCHpyiomHMH MHKpoopra- 
HH3MBMH — KJiy6eHbKOBbIMH 6aKTepH3MH (pH306H5IMH). BjiarOAapSI 3T0My CBOHCTBy 
MHorae 6o6oBbie KyjibTypw He tojibko nojmocTbio yAOBjieTBopsnoT cboh noTpe6HOCTH 
b a30Te, HaKaiuiHBan b 6HOMacce 6ojibmoe KOJinnecTBO nojmoijeHHoro 6e;nca, ho h 
o6oramaiOT nowy jierxo AOCTynHbiMH jyin Apyrnx pacreHHH coeAHHeHHRMH a30Ta. 
UlnpoKoe npaxTHnecKoe HcnojiB30BaHHe oiocoShocth 6o6obhx k CHM6HOTpo<t>HOMy 
nHTaHHio a30T0M npeAonpeAejmjio HanaBmeecfl 6ojiee 100 jieT Ha3aA HHTeHCHBHoe 
H3yneHHe 6hoxhmhh, i^htoaofhh, a b nocjieAHHe 2 AecsimJieTHsi h MOjiexyjisipHOH 
reHeraKH 6o6oBO-pH3o6HajiBHoro CHM6H03a (MHmycTHH, lUnjibHHKOBa, 1973; FIpo- 
bopob, ApoHmTaM, 1991). BMecre c TeM ao Hacroamero BpeMeHH ocTaiOTca Majio 
pa3pa6oTaHHbiMH * fxrraHHHecKHe acnexTbi 6o6oBo-pH3o6HajiBHoro CHM6H03a: 
npaxTHnecKH He H3yneHa B3anMOCB5i3b MexcAy TaxcoHOMH^ecKHM AejiemieM ceMeiiCTBa 
6060 BHX H CneiIiH4)HHHOCTbIO HX B3aHMOACHCTBH5I C PH3o6h5IMH. 

Bo6oBbie — oaho H3 Han6oAee o6mHpHbix ceMencTB i^botkobbix pacreHHH, pac- 
npocTpaHeHHbix npaxTHnecKH bo Bcex noHBeHHO-KjiHMaTHHecxHx 30nax 3cmah. Oho 
noApa3AeAfleTCfl Ha 3 noAceMencTBa — MOTbuibKOBbie (Papilionoideae DC.), u,e3- 
ajibnHHneBbie (Caesalpinioideae Kunth) h MHM030Bbie ( Mimosoideae Kunth) — h 
o6beAHHfleT okojio 750 poaob (Allen, Allen, 1981; ilxoBjieB, 1991). IIoaTOMy He- 
yAHBHTejibHO, hto 6o6oBbie BecbMa ninpoxo BapbnpyioT no cnenncJjH^HOCTH, npoaB- 
AfleMOH npH B3aHMOAeHCTBHH C KJiy6eHBKOBBIMH 6aKTepHflMH — pa3HOpOAHOH no 
reHeTHnecKOH opraHH3au,HH h nojiHcJmjiHTHHHOH no npoHCxo^AeHHio rpynnoH mhkpo- 
opraHH3MOB (no coBpeMeHHbiM AaHHbiM, ohh AOJixHbi 6bitb noApa3Ae;ieHBi Ha 4 poAa: 
Rhizobium, Azorhizobium, Photorhizobium — 6biCTpopacTymHe h Bradyrhizobium — 
MeAAeHHopacrymHe 6axTepnH) (Jordan, 1984; Dreyfus et al., 1988; Ellis et al., 
1989). 34>4>eKTHBHbIH CHm6h03, COnpOBO^AaiOlAHHCfl HHTeHCHBHOH a 30 T(J)HKCaiI,HeH 
h cymecTBeHHMM ysejiHHeHHeM 6noMaccbi, o6pa3yeTca npn HHOKyjismHH H3ynaeMoro 
BHAa pacTeHHH jihiiib onpeAejieHHMMH, cnenHcJjH^HbiMH ajm Hero mTaMMaMH ph3o6hh, 
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Torfla KaK npn HHOxyAsntHH APyrHMH (HecneitHcJmHHbiMH) nrraMMaMH ah6o 
4>opMHpyiOTCfl HeaKTHBHtie Kjiy6eHbKH, ah6o xAy6eHbxn Boo6me He B03HHKai0T. 

K HacToameMy BpeMeHH HaxoimeHa o6iiiHpHaa HH(J)opMai],H5i o B3aHMOAeHCTBHH 
npeACTaBHTe^eH pa 3 AHHHbix TaKCOHOB ceMeHCTBa 6 o6obmx c xAy6eHbxoBbiMH 6ax- 
TepHAMH. OAHaxo CHCTeMaTH3an;Hfl 3KcnepHMeHTajibHbix A^HHbix npoBeAeHa jmmb 
Aah He6oAbmoro HHCJia npeACTaBHTeAen noAceMencTBa MOTbiAbxoBbix, o6HTaiomHx 
b yMepeHHbix nmpoTax (Vincent, 1954, 1962; IIpoBopoB, 1985), h 3axoHo- 

MepHOCTH npOflBAeHHfl CHM6HOTHHeCKHX npH3HaKOB B pa3AHHHMX TaKCOHaX Ce¬ 
MeHCTBa 6 o6obmx ao chx nop HeacHbi (Lieberman et al., 1985). U,ejn> Hamen 
pa6oTbi — o6o6njHTb cbcachhsi o cnen,H(J)H*iHOCTH, npoaBAaeMOH no OTHomeHHio 
k ph3o6ham 6o6obmmh, BxoA^ntHMH bo Bee ocHOBHbie TaxcoHbi 3Toro ceMeHCTBa, 
H BHflCHHTb, CyiljeCTByeT AH CB5I3b Me^Ay 3T0H CneniH(J)HHHOCTblO H CHCTeMBTHKOH 

ceM. Fabaceae . 


BoSoBbie pacTeHHH, BxoAflujHe b rpynnbi nepexpecTHOH HHOxyAsnjHH 


Han6oAee noApo6HO cneu,H({)H*mocTb B3aHM0A0HCTBHfl c xAy6eHbxoBbiMH 6ax- 
TepnflMH H3yneHa y npeACTaBHTeAen noAceMeiiCTBa MOTbuibKOBbix, bxoa^iahx b Tax 
Ha3biBaeMbie rpynnbi nepexpecraoH HHOxyAflitHH (mH). 3th rpynnbi (Ta6;i. 1) 
COCTOflT H3 6jIH3XOpOACTBeHHbIX BHAOB paCTeHHH, OTHOCfllAHXCfl Ah6o X OAHOMy pOAy 
(rpynne xjieBepa), jih6o x hcckoabkhm TaxcoHOMHnecxH 6ah3khm poAaM H3 oahoh 
tph6m 6o6obmx (npeACTaBHTejm THU AionepHLi bxoaat b Tpn6y Trifolieae , a npeA- 
craBHTejiH Tim ropoxa — b Tpn6y Vicieae ). PacreHHfl xa*AOH ITIH BCTynaiOT b 
3(J)(t)eXTHBHbIH CHm6h03 TOAbKO C OnpeACAeHHblM BHAOM PH3o6hH, He npOflBJISHOIIJHM 
cneniH4)HHHOCTH x ApyniM 6o6obmm (npn bsbhmoaohctbhh c pacTeHHAMH reTepo- 
AOrHHHblX Tim 3TH PH3o6hH JIHIHb H3peAXa (JlOpMHpyiOT He 4>HXCHpyiOmHe a30T 
Kjiy6eHbxn). 

BnAbi paCTeHHH, BxoAHnjne b xa^ytyio H3 mH, no acfxbexTHBHOCTH CHM6no3a, 
o6pa3yeMoro co mTaMMaMH cooTBeTCTByiomero BHAa ph3o6hh, MoryT 6biTb pa3A0AeHbi 
Ha HecxoAbxo noArpynn. FlepexpecTHaa HHOxyAflitM Mexyty BHAaMH H3 oahoh noA- 
rpynnbi o6mhho npHBOAHT x o6pa30BaHHio Bbicoxo3<ixt>exTHBHoro CHM6no3a, a MQTKjsy 
BHAaMH H3 pa3Hbix noArpynn — x 4>opMHpoBaHHio MaAoaxTHBHbix hah Aaace noA- 
HOCTbio He axTHBHbix xAy6eHbx0B (Vincent, 1954, 1962). Ilpn stom BbracHHAOCb, 
hto pa36neHHe TIIH Ha Taxne noArpynnbi He xoppeAHpyeT c TaxcoHOMHnecxHM 

‘TABAHUA 1 


rpynnbi nepeKpecmon HHOKyjiaunn 6o6oBbix pacieHnn 


Ha3BaHHe rpyimu 

PacreHHfl, BWflsmuie b cocraB rpyimu 

Bh# 6aK7epHfi, cnenH4»i'iHi>ift 

poflu 

TpH6u 

fljia flaHHoft rpynnu 

Tpynna jnouepHbi 

rpynna mieBepa 

Tpynna ropoxa 

Medicago L. (jnouepHa), 
Melilotus Mill, (aohhhk), 
Trigonella L. (naxcnTHHx) 
Trifolium L. (mieBep) 

Pisum L. (ropox), Vida L. 
(BMxa) , Lathyrus L. 

(qnHa), Lens Mill, (ae- 
qeBnua) 

Trifolieae (Bronn) Benth. 

Trifolieae 

Videae (Adans.)DC. 

Rhizobium meliloti (miy- 
6eHbKOBbie 6aKTepMn jiio- 
uepHbi) 

R.trifolii (Kjiy6eHbKOBbie 

6aKTepnn mieBepa) 

R. leguminosarum (miy- 

6eHbKOBbie 6aKTepMM ropo¬ 
xa) 


npHMe-qaHHe. HeKOTOpbie aBTopbi (Fred et al., 1932; MninycrnH, UlmibHHKOBa, 1973) BbiRejisnoT 
TaKHce mH (J)acojin ( Phaseolus vulgaris L.), jnonnHa ( Lupinus L., Ornithopus L.), con ( Glycine Willd.), 
BnrHbi ( Vigna Savi, Cicer L., Mimosa L. n apyrne TponnaecKne 6o6oBbie pacreHnsi). OAHaxo k HacrosimeMy 
BpeMeHn ydaHOBjieHO, mo Mexcay nepeqncjieHHbiMn pacTeHnsiMn B03M0XHa nepeKpecrHaa HHoxyjiauna 
c o6pa30BaHneM 3<})(})eKTHBHoro cnM6no3a (cm. o630p: npOBOpOB, 1985). 
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flejiemieM pacTeHHH. TaK, ITIH jnoijepHbi b pe3yjibTaTe npHM chchhs mctoaob Hy- 
MepH^ecKOH CHCTeMaTHKH (IIpoBopoB, 1985) 6buia pa3Ae;ieHa Ha 3 noArpynnbi. 

1) Medicago cancellata Bieb., M.caerulea Less, ex Ledeb., M.falcata L., M.littoralis 
Rohde ex Loisel., MJupulina L., M.minima (L.) Bartalini, M.orbicularis (L.) Bartalini, 
M.praecox DC., M.rigidula (L.) All., M.sativa L., M.scutellata (L.) Mill., Melilotus 
albus Medik., M. officinalis (L.) Pall. 

2) Medicago arabica (L.) Huds., M.nigra (L.) Krock., Melilotus indicus (L.) All. 

3) Medicago laciniata (L.) Mill. 

Bhaho, hto npeflCTaBHTejm poAa Medicago bxoaat b cocTaB Bcex 3 noflrpynn, 
Tor^a xax nepBtie 2 noArpynnbi o6beAHH5HOT bham H3 pa3Hbix poaob — Medicago 
h Melilotus . ripHMeHCHHo MeTOAOB HyMepHHecKOH CHCTeMaTHKH noxa3ajio, hto Ae- 
jieHHe poAa Medicago Ha noAPOAM (Lupularia (Ser.) Grossh., Falcago Grossh., 
Spirocarpos Grossh., Orbicularia Grossh.) He KoppejmpyeT c npHHaAJieacHOCTbio 
bhaob pacTeHHH k noArpynnaM cootb eTCTBy lomeii ITIH (IIpoBopoB, 1985). 

H3yneHHe TCIH KjieBepa noKa3ajio, hto OHa, TaK ace KaK h rpynna jnon;epHbi, 
coctoht H3 3 noArpynn (Vincent, 1954, 1962; Dye, 1981). Ilpn stom rjisi poAa 
Trifolium , KaK h rjisi poAa Medicago , AejieHHe bhaob Ha toapoam He KoppejmpyeT 
c A^JieHHeM Ha noArpynnbi b TIIH. TaK, ycraHOBjieHO, hto bham Trifolium dubium 
Sibth., T.hybridum L., T.procumbens L., T.repens L. (l-a noArpynna), T.fragiferum L. f 
T.glomeratum L., T.retusum L. (2-a noArpynna) h T.ambiguum Bieb. (3-a noArpynna) 
bxoaot b toapoa Trifoliastrum Ser. in DC., a bham T.hirtum All., T.pratense L. 
(l-5i noArpynna), T.alexandrinum L., Tarvense L., T.incarnatum L., T.scabrum L., 
T.subterraneum L. (2-a noArpynna) — b noAPOA Lagopus Bernh. 

ITIH ropoxa H3yneHa noxa 3HaHHTejibHO MeHee nojiHO, ne m TCIH jnon;epHbi h 
KjieBepa, h Ha ocHOBaHHH HMeiomHxca AaHHbix pa3AejiHTb ee Ha noArpynnbi He 
npeACTaBAaeTCfl bo3mo}khhm. OAHaKO h3bcctho, hto niTaMMM Rhizobium 
leguminosarum , BbiAejieHHbie H3 Kjiy6eHbKOB B03AejiMBaeMbix b EBpone coptob ropoxa 
Pisum sativum L., BCTynaiOT b 34)4>eKTHBHbiH chm6ho3 c bhkoh moxhbtoh Vida 
villosa Roth, h ropomxoM AyniHCTbiM Lathyrus odoratus L., ho He BCTynaiOT b 
chm6ho3 c HeKOTopMMH copTaMH ropoxa acJ)raHCKoro h npaHCKoro npoHCxoacAeHHa 
(Helz et al., 1927; Lie, 1971). CopTa bhkh noceBHOH Vida sativa L. no cneitHcJJHHHOCTH 
B3aHMOAencTBHfl c pa3AHHHMMH no npoHcxo^AeHHio mTaMMaMH Rhizobium 
leguminosarum BapbnpyiOT He MeHee ninpoxo, neM pa3HMe bham bhkh: Vida sativa , 
VMllosa, V.grandiflora Scop. (Saubert, 1958). TaxHM o6pa30M, rjisi TCIH ropoxa, 
TaK ace Kax h ajia TCIH jnoijepHM h KjieBepa, OTcyTCTBy eT CB5i3b MeacAy cnen;H(t)HHHO- 
CTblO, np05IBA5ieM0H 6060BMMH npH o6pa30BaHHH C PH3o6h5IMH 34>(t)eKTHBHOrO 
CHM6no3a, h TaxcoHOMnnecKHM nojioaceHHeM pacTeHHH. 


5o6oBbie pacTeHHH, He BxoAaujHe b rpynnw nepeKpecTHOH HHOKyjunjHH 

Cnoco6HOCTb k CHM6no3y c ph3o6hamh k HacroameMy BpeMeHH o6HapyaceHa 
6ojiee neM y 90 % HccjieAOBaHHbix bhaob ceMeifcTBa 6o6obmx (Ta6;i. 2). IIo- 
AaBjraiomee 6ojibiiiHHCTBo bhaob 6o6obmx Ha ocHOBaHHH AaHHbix, nojiyneHHbix 
npH H3yneHHH HX CHM6HOTHHeCKHX CBOHCTB, He MOaceT 6MTb OTHeceHO K Ka- 
koh-jih6o neTKO OHepneHHOH mH. H3Becnio, OAHaxo, hto 3th bham cymecTBeHHO 
BapbnpyiOT no CneH,H(J)HHHOCTH, np05IBJI5ieM0H HMH npH B3aHMOAeHCTBHH c 
PH3o6h5imh. Oahh h3 hhx BCTynaiOT b chm6ho3 c y3KHM KpyroM iirraMMOB, 
CXOAHbIX no KyAbTypaJIbHO-6HOXHMHHeCKHM CBOHCTBBM H BblAejieHHblX H3 KJiy- 
6eHbKOB 3Toro ace BHAa hjih TaKCOHOMHnecKH 6jih3khx bhaob 6o6obhx. K nncjiy 
TaKHx pacTeHHH othoc5itc5i npeACTaBHTejiH poaob Astragalus L. (Chen, Shu, 1944), 
Dalea Lucanus (Whiting et al., 1926), Psoralea L. (Appleman, Sears, 1942), 
Galega L. (Lindstrom et al., 1983) h aP- MHorne Apyrne 6o6oBbie (rjiaBHWM 
o6pa30M npoH3pacTaiomHe b Tponnxax) cnoco6HM k 3<j)<t>eKTHBH0My cHM6no3y 
c Hpe3BbiHaHHO mnpoKHM KpyroM iirraMMOB ph3o6hh, BapbnpyiomHx no xyjib- 
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TABJIHUA 2 


Cnoco 6 HocTb padeHHH ceMeftcTBa 6 o 6 oBbix k chm 6 ho 3 y c Kjiy 6 eHbK 0 BbiMH 6aKTepusiMH (no: Allen, 

Allen, 1981) 




HhCJIO pOROB 

Hhcjio BHAOB 

IloflceMeftcTBO 

o6mee 

cnoco^iocTb po^a k CHM 6H03y 

o6mee 

cnoco6Hocn> po^a k chm 6 ho 3 y 


Hcoie^pBajiH 

o6Hapy>KHJiH 

HCCJie^oBajiH 

o6HapyxHjm 

Papilionoideae 

(MOTbUIbKOBbie) 

505 

269 

255(95%) 

12215—13792 

2462 

2416(99%) 

Mimosoideae 

(MHM030Bbie) 

66 

31 

24(84%) 

2506—2920 

388 

351(94%) 

Caesalpinioideae 

(ue3ajibnHHneBbie) 

177 

65 

26(40%) 

2716—2816 

258 

78(30%) 


npuMenaHue. OTcyTCTBMe cnoco6HOCTM k cnM6no3y y 6ojibinuHCTBa npeflCTaBMTejieft noflceMencTBa 
Ue3ajIbnHHHeBblX HBJIHeTCH BTOpHMHbIM npH3HaKOM, CBB3aHHbIM, nO-BMflMMOMy, C yTOJimeHMeM KJieTOMHbIX 
CTeHOK KOpHeBbix bojiockob BCJieflCTBMe nepexofla pacTeHMH k xcepo<J)nTHOMy o6pa3y xch3hh (Allen, Allen, 
1936b). 

TypajIbHO-6HOXHMH^eCKHM CB0HCTB3M H reHeTHHeCKOH OpraHH3ailiHH H 3awaCTyiO 
BbmejieHHMX H3 KJiy6eHbKOB TaKCOHOMH^eCKH HepOACTBeHHbIX BHAOB paCTCHHH. 
B wacraocTH, npeACTaBHTejm poaob Vigna Savi, Macroptilium (Benth.) Urban, 
Lablab Adans., Phaseolus L. cnoco6Hbi k CHM6no3y co nrraMMaMH, othocshahmhcsi 
k pa3HbiM po^aM Kjiy6eHbKOBbix 6axTepHH (Walker, Brown, 1935; Allen, Allen, 
1936a,b; Barua, Bhaduri, 1967). ripn stom Heo6xoAHMO otmcthtb, hto HaHMeHee 
cnen,MajiH3HpoBaHHbiMM MHKpocHM6HOHTaMH hbjihiotch MeAJieHHopacrymHe KJiy- 
6eHbKOBbie 6aKTepHH (Bradyrhizobium) , cpeAH kotopmx bmhbjiohm mTaMMM, BCTy- 
naiomne b chm6ho3 c npeAcraBHTejiHMH Bcex 3 noAceMeiiCTB 6o6obmx (Allen, 
Allen, 1936a). ITpn H3yneHHH TponnwecKHx 6bicTpopacTymnx mTaMMOB Rhizobium 
6mji BH^BjieH niTaMM NGR234 (BbmejieHHMH H3 Kjiy6em>KOB Lablab b Hoboh 
rBHHee), oioco6hmh k actxfceKTHBHOMy CHM6no3y c npeACTaBHTejisiMH pa3JiHHHMx 
Tpn6 noAceMencTBa MOTMjibKOBMx {Vigna, Desmodium Desv., Tephrosia Pers.) 
h MHM030BMX {Leucaena Benth., Acacia Mill.), a Taxace o6pa3yiomHH HeaxTHBHMe 
Kjiy6eHbKH y HexoTopMx TpommecKnx npeAcraBHTejieH ceM. Ulmaceae (Stanley, 
Cervantes, 1991). 

JXjisl Toro hto6m CHCTeMani3HpoBaTb HaxonjieHHbie b jiHTepaType AaHHbie o 
cnen;H4)HWH0CTH B3aHMOAeHCTBH5i pa3jiHHHMx bhaob 6o6obmx c ph3o6hhmh, mm bbcjih 
noHATHe «3JieMeHTapHMH TecT Ha nepexpecrayio HHOKyji5mmo» OTFIH). Ecjih nrraMM 
PH3o6hh, BbmejieHHMH H3 Kjiy6eHbKOB BH^a A y o6pa3yeT xjiy6eHbxn Ha pacreHHHX 
BHfla By TO MM CHHTaeM, HTO 3THX 2 BHAOB paCTeHHH OCymeCTBJieH nOJIOaCHTejIbHMH 
3TFIH (xOTOpMH MOaceT npHBOAHTb K <J)0pMHp0BaHH10 XaX 34x|)eKTHBHOrO, Tax H 
He3(J)(t)0KTHBH0ro cHM6H03a), a ecjra xjiy6eHbKH He o6pa30BajiHCb, to OTpnu,aTejibHMH 
3TIIH. 06o6iahb pe3yjibTaTM 66 pa6oT, BMnojiHeHHMX b nepnoA c 1914 no 1986 r., 
mm cyMMHpoBajin cboaohhsi o 8680 3TIIH (h3 kotopmx AJia 2870 3TIIH HMeiOTca 
AaHHMe 06 3(J)cJ)eKTHBH0CTn a|>opMHpoBaBineroc5i CHM6no3a), npoBeAeHHMx c npeA- 
craBHTejiHMH 132 poaob, bxoahiqhx b cocTaB 31 tph6h h3 Bcex 3 noAceMencTB 
6o6obhx (Ta 6ji. 3). 

CTaTHCTHnecKHH aHajiH3 no^yneHHMx ashhmx noxa3aji, hto aojih nojioacHTejibHHx 
3TIIH, BMHHCJieHHan ot o6mero hx HHCJia, BMine jsjia bhaob, bxoahhihx b poam H3 
OAHOH TPh6m, HeM RJ151 BHAOB, BXOAHmHX B pOAM H3 pa3HMX Tpn6, H eilje BMine — 
JXJISl BHAOB, BXOA^n^HX b oahh poA 0ra6ji.4). B TO ace BpeMH AOAH 3TIIH, B KOTOPMX 
Ha6jnoAa;iH 4>opMHpoBaHHe 3<ixt)exTHBHoro CHM6no3a, BMHHCJieHHaa ot o6mero nnc/ia 
H3yneHHMx no 3T0My noxa3aTejno nojioacHTejibHMx 3TIIH, He 3 aBHCHT ot Toro, 
xyAa bxoaht conocTaBAaeMMe bham paCTeHHH — b oahh poA hjih b pa3HMe noAce- 
MencTBa 6 o6obmx (Ta6;i. 4). 
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TABJIMUA 3 

Tpn6bi m poflw 6o6oBbix pacTeHMH, He BxoflHmne b rpynnw nepeicpecTHoft mhokyjihumm 
Tph6u Poflbi I Hctomhhk 


IloflceMeftCTBO Caesalpinioidea Kunth 

Cassieae Bronn Cassia L., Labichea Gaud, ex DC Conklin, 1936; Allen, Allen, 1936a, 

1939, 1940; Wilson, 1944; McKnight, 
1949; Burton, 1952; Lange, 1962; 
Trinick, 1968, 1980; Trinick, Galbraith, 
1980 

Detarieae DC. Hymenaea L. Allen, Allen, 1936a, 1939, 1940 

Cercideae Bronn Bauhinia L. Parker, 1933 

IIoflceMeftcTBO Mimosoideae Kunth 

Mimoseae Bronn Anadenanthera Speg., Desmanthus Parker, 1933; Wilson, 1944; McKnight, 

Willd., Dichrostachus Wight, et Am., 1949; Trinick, 1965,1968, 1980; Jensen, 
Elephanthorrhiza Benth., Leucaena 1967; Dadarval et al., 1977; Dadarval, 
Benth., Mimosa L., Neptunia Lour., 1980; Trinick, Galbraith, 1980; 

Prosopis L., Schrankia Willd. Bromfield, Roughley, 1980; Felker, 

Clark, 1980; Basak, Goyal, 1980; 
Dreyfus, Dommergues, 1981; Keyser et 
al., 1982b; Lindstrom et al., 1983; Tang 
et al., 1982; Ikram, 1983; Shoushtari, 
Pepper, 1985 

Parkieae (Wight et Parkia R.Br. Allen, Allen, 1936a, 1939, 1940 

Am.) Benth. 

Acacieae Benth. Acacia Mill. Allen, Allen, 1939, 1940; McKnight, 

1949; Lange, 1961, 1962,; Lange, 

Parker, 1961; Proctor, 1963; Habish, 

Khairi, 1968; Trinick, 1968, 1980; 
Dadarval et al., 1977; Dadarval, 1980; 
Trinick, Galbraith, 1980; Basak, Goyal, 
1980; Dreyfus, Dommergues, 1981; 
Lawrie, 1983; Bamet et al., 1985 

Ingeae Benth. Albizia Durazz., Enterolobium Mart., Parker, 1933; Allen, Allen, 1936a, 1939, 

Inga Mill., Lysiloma Benth., 1940; Wilson, 1944; Lange, 1961; 
Pithecellobium Mart. Proctor, 1963; Basak, Goyal, 1980; 

Trinick, Galbraith, 1980 

IIoflceMeftCTBO Papilionoideae DC 

Swartzieae DC Swartzia Schreb. Allen, Allen, 1981 

Sophoreae (Bronn) DC. Bolusanthus Harms, Sophora L. Lindstrom et al., 1983 

Dalbergieae Bronn ex Andira A.Juss., Dalbergia L., Allen, Allen, 1936a, 1939, 1940; Trinick, 

DC. Pterocarpus Jacq. 1968; Dadarval et al., 1977; Trinick, 

Galbraith, 1980 

Thermopsideae Yakovl. Baptisia Vent., Thermopsis R.Br. Conklin, 1936; Wilson, 1944; Burton, 

1952 

Genisteae (Adans.) Cytisus Willd., Genista L., Laburnum Simon, 1914; Conklin, 1936; Raju, 1936; 
Benth. Fabr., Lupinus L., Spartium L., Ulex L. Allen, Allen, 1939, 1940; Appleman, 

Sears, 1942; Wilson, 1944; McKnight, 
1949; Johnson, Allen, 1952; Gregory, 
Allen, 1953; OeflopoB, CnuTbiq, 1954; 
Lange, Parker, 1960, 1961; Lange, 
1961, 1962; Proctor, 1963; Parker, 
Oakley, 1963; Trinick, 1965, 1968; 
Abdel-Ghaffar, Jensen, 1966; Jensen, 
1967; Barua, Bhaduri, 1967; Habish, 
Khairi, 1968; Caradus, Silvester, 1979; 
Trinick, Galbraith, 1980; Lindstrom et 
al., 1983; Walsh et al., 1983 
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TABJIHUA 3 ( npodojacenue ) 


Tpw6bi 

POflbl 

Hctomhhk 

Mirbelieae (Benth.) 

Polhill 

Aotus Smith., Brachysema R.Br., 
Chorizema La bill., Daviesia Smith., 
Dillwynia Smith., Erichsenia Hemsl., 
Euchilopsis F.Muell., Eutaxia R.Br., 
Gastrolobium R.Br., Gompholobium 
Smith., Isotropis Benth., Jacksonia R.Br. 
ex Smith., Latrobea Meisn., Mirbelia 
Smith., Oxylobium Andrews., Pultenaea 
Smith., Sphaerolobium Smith., Viminaria 
Smith. 

McKnight, 1949; Bowen, 1959; Lange, 
Parker, 1961; Lange, 1961, 1962; 

Lawrie, 1983; Barnet et al., 1985 

Bossiaeeae (Benth.) 
Hutch 

Bossiaea Vent., Goodia Salisb., 
Platylobium Sm., Templetonia R.Br. ex 
Ait. 

McKnight, 1949; Lange, Parker, 1961; 
Lange, 1961, 1962; Lawrie, 1983 

Crotalarieae (Benth.) 
Hutch. 

Aspalathus L., Crotalaria L., Lotononis 
(DC.) Eckl. et Zeuh. 

Conklin, 1936; Raju, 1936; Allen, Allen, 
1936a, 1939, 1940; Chen, Shu, 1944; 
Wilson, 1944; McKnight, 1949; Burton, 
1952; Johnson, Allen, 1952; Norris, 
1958; Trinick, 1968, 1980; Trinick, 
Galbraith, 1980 

Millettieae Miq. 

Derris Lour., Lotichocarpus Kunth., 
Mundulea (DC.) Benth., Piscidia L., 
Pongamia Vent., Tephrosia Pers., 
Wisteria Nutt. 

Parker, 1933; Raju, 1936; Allen, Allen, 
1936a, 1939, 1940; Chen, Shu, 1944; 
Wilson, 1944; Proctor, 1963; Trinick, 
1968, 1980 

Abreae (Wight, et 

Am.) Hutch. 

Abrus Adans. 

Allen, Allen, 1936a; Wilson, 1944; 
Trinick, 1968 

Robinieae (Benth.) 
Hutch. 

Robinia L., Sesbania Adans. 

Simon, 1914; Raju, 1936; Appleman, 
Sears, 1942; Wilson, 1944; Johnson, 
Allen, 1952; Gregory, Allen, 1953; 
Proctor, 1963; Trinick, 1968; Keyser et 
al., 1982b;\ Lindstrom et al., 1983 

Aeschynomeneae 
(Benth) Hutch. 

Aeschynomene L., Arachis L., Smithia 
Ait., Stylosanthes Swartz., Zornia 
J.F.Gmel. 

Simon, 1914; Carrol, 1934; Raju, 1936; 
Allen, Allen, 1936a, 1939, 1940; Aquino, 
Madamba, 1939; McKnight, 1949; 
Burton, 1952; Norris, 1958; Bowen, 
1959; Trinick, 1968, 1980; Habish, 
Khairi, 1968; Mannetje, 1969; Dadarval 
et al., 1974, 1977; Date, Norris, 1979; 
Pueppke et al., 1980; Dadarval, 1980; 
Trinick, Galbraith, 1980; Ikram, 1983; 
Stowers, Eaglesham, 1984 

Amorpheae Boriss. ' 

Amorpha L., Dalea Lucanus., Parryella 
A.Gray. 

Sears, Clark, 1930; Raju, 1936; 
Appleman, Sears, 1942; Wilson, 1944; 
Proctor, 1963 

Psoraleeae (Benth.) 
Rydb. 

Psoralea L. 

Appleman, Sears, 1942 

Indigofereae (Benth.) 
Rydb. 

Cyamopsis L., Indigofera L. 

Raju, 1936; Allen, Allen, 1936a, 1939, 
1940; Chen, Shu, 1944; McKnight, 
1949; Burton, 1952; Johnson, Allen, 
1952; Bowen, 1959; Trinick, 1968 

Desmodieae (Benth.) 
Hutch. 

Alysicarpus Desv., Desmodium Desv., 
Lespedeza Mich., Uraria Desv. 

Simon, 1914; Carrol, 1934; Conklin, 
1936; Allen, Allen, 1936a, 1939, 1940; 
Appleman, Sears, 1942; Wilson, 1944; 
Chen, Shu, 1944; McKnight, 1949; 
Erdman, 1950; Burton, 1952; Gregory, 
Allen, 1953; Bowen, 1959; Proctor, 
1963; Trinick, 1968, 1980; Dadarval et 
al., 1977; Dadarval, 1980; Trinick, 
Galbraith, 1980; Ikram, 1983; Morrison 
et al., 1986 
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TABJIHUA 3 (npodojucenue) 


Tp«6bi Poflbi Hcromuuc 

Phaseoleae DC. Amphicarpa Nutt., Apios Fabr., Cajanus Simon, 1914; Sears, Carrol, 1927; Sears, 

DC., Calopogonium Desv., Canavalia Clark, 1930; Parker, 1933; Carrol, 1934; 
DC., Centrosema (DC.) Benth., Clitoria Walker, Brown, 1935; Conklin, 1936; 
L., Dolichos L., Erythrina L., Flemingia Raju, 1936; Palacios, Bari, 1936; Allen, 
Ait., Galactia P.Browne, Glycine Willd., Allen, 1936a, 1939, 1940; Aquino, 

Hardenbergia Benth., Kennedya Vent., Madamba, 1939; Appleman, Sears, 1942; 
Lablab Adans., Macroptilium (Benth.) Chen, Shu, 1944; Wilson, 1944; 

Urban., Macrotyloma (Wight et Am.) McKnight, 1949; Burton, 1952; Johnson, 
Verde., Mucuna Adans., Phaseolus L., Allen, 1952; Gregory, Allen, 1953; 

Psophocarpus DC., Pueraria DC., Bowen, 1959; Lange, Parker, 1961; 

Rhynchosia Lour., Strophostyles Elliott, Lange, 1961, 1962; Proctor, 1963; 

Teramnus R.Br., Vigna Savi Trinick, 1965, 1968, 1980; Barua, 

Bhaduri, 1967; JJopocwHCKMft, JIa3ape- 
Ba, 1968; JIa3apeBa, JJopocuHCKuft, 
1969; Mannetje, 1969; Dadarval et al., 
1977; Date, Norris, 1979; Trinick, 

Galbraith, 1980; Dadarval, 1980; Basak, 
Goyal, 1980; Bromfield, Roughley, 

1980; Pueppke et al., 1980; Bal et al., 
1982; Keyser et al., 1982a,b; Ikram, 
1983; Lawrie, 1983; Lindsirom et al., 
1983; Tang et al., 1982; Stowers, 

Eaglesham, 1984; Hattori, Johnson, 
1984; Barnet et al., 1985; Morrison et 
al., 1986 

Galegeae (Bronn) Astragalus L., Caragana Fabr., Colutea Appleman, Sears, 1942; Wilson, 1944; 

Torr. et Gray L., Galega L., Glycirrhiza L., Oxytropis Chen, Shu, 1944; Gregory, Allen, 1953; 

DC., Swainsona Salisb. Proctor, 1963; Jensen, 1967; Keyser et 

al., 1982b; Walsh et al., 1983; Lawrie, 
1983; Lindstrom et al., 1983 

Hedysareae DC. Hedysarum L., Onobrychis Mill. Simon, 1914; Appleman, Sears, 1942; 

Wilson, 1944; Walsh etal., 1983; Casella 
et al., 1984 

Loteae DC. Anthyllis L., Dorycnium Mill., Lotus L., Simon, 1914; Appleman, Sears, 1942; 

Tetragonolobus Scop. Wilson, 1944; Erdman, Means, 1949; 

Gregory, Allen, 1953; Proctor, 1963; 
Brockwell et al., 1966; Jensen, 1967; 
Bromfield, Roughley, 1980; Lindstrom 
et al., 1983 

Coronilleae (Adans.) Coronilla L., Ornithopus L., Securigera Simon, 1914; Appleman, Sears, 1942; 

Boiss. DC. Proctor, 1963; Parker, Oakley, 1963; 

Trinick, 1965, 1968; Jensen, 1967; 
Caradus, Silvester, 1979; Lindstrom et 
al., 1983; Walsh et al., 1983; Casella 
et al., 1984; Shoushtari, Pepper, 1985 

Cicereae Alefeld. Cicer L. Raju, 1936; Habish, Khairi, 1968; 

Dadarval et al., 1977; Dadarval, 1980 

Trifolieae (Bronn) Ononis L. Wilson, 1944 

Benth. 

Carmichaelieae Hutch. Carmichaelia R.Br. Lindstrom et al., 1983 

npMMeqaHMe. CwcTeMaTMica 6o6oBbix #aiia no: 5hcoBjieB, 1991. 
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TABJIHUA 4 


Cnoco6HOCTb k nepeKpecTHOH mhokyjisiumm y 6o6oBbix pacreHMM, HaxoAflmnxcH b pa3H0ft creneHM Tax- 

COHOMHMeCKOrO pOflCTBa 


TaxcoHOMHHecKoe pofl- 
ctbo conocraBJiaeMbix 
pacreHHft 

06mee hhcjk) 3TnH 

Ana bhaob pacremift, 

COCTOflimiX B A^HHOft 
creneHH poACTBa 

Hhcjk) 3TTIH, AJia 
Koropwx HcaieAOBaHa 
aJxJjeKTHBHOCTb 
CHM6H03a 

AoJIfl nOAOXHTCJIb- 
hux 3TTIH or o6me- 
ro hx MHCJia, % 

Aojifl 3TFIH , b Ko- 
iopbix Ha6moAaJiocb 
odpaaoBaHHe a|>- 
(JjeKTHBHOrO 
CHMfjHOM, % 

Bxoaht b oahh pOA 

1051 

731 

86.6±0.87 

12 . 2 + 1.55 

Bxoaht b pa3Hbie 

pOAbl OAHOH 

Tpn6bi 

1917 

557 

65.4±1.09 

72.0±1.90 

Bxoaht b pa3Hbie 
TpH6bI OAHOrO 

noAceMeMCTBa 

3256 

860 

56.2±0.86 

75.0+1.55 

Bxoaht b pa3Hbie 
noAceMeMCTBa 

2456 

722 

58.6±0.99 

76.7±1.47 

,Aah Bcero ccmcmct- 
Ba 6o6oBbix 

8680 

2870 

62.5±0.52 

74.9±0.81 


IlpHMeqaHHe. 3TIIH — ojieMeHTapHbiit tcct Ha nepexpecTHyio HHOKyjiHu,Hio. *yqMTbiBajiM TOjibKo 
nojioxcHTejibHbie 3TIIH (b KOTOpbix o6pa30Bajincb Kjiy6eHbKn). 


06 cyx^eHHe 

TaKHM o6pa30M, H3 a^hhhx jiHTepaTypti cjieflyeT, mto cnei*H<J)H*mocTb, nposiB- 
JiaeMaa pa3HbIMH BHAaMH 6060BHX npH o6pa30BaHHH C PH3 o 6 h 5IMH KJiy6eHbKOB, 
CBA3aHa c TaKCOHOMH^ecKHM flejieHHeM pacreHHH. J^eHCTBHTejibHO, rpynnbi cxoahhx 
no 3T0My npn3Haxy 6 o6obhx (mH) coctoht H 3 bhaob, bxoahiqhx b cocraB ah6o 
OAHO rO H Toro ace poaa, Ah6o HeCKOAbKHX TaKCOHOMHHeCKH 6AH3KHX pOAOB H3 OAHOH 
tph6h (Ta6A. 1 ). Y bhaob, He BKjnoHeHHHx b 3 th rpynnbi, b eposiTHOCTb nepexpecTHOH 
HHOKyAaniHH Bbiiiie b CAynae, ecjra ohh bxoa^t b OAHy Tpn6y hah b oahh poa, 
HeaceAH b CAynae, ecAH ohh bxoaht b pa3Hbie tph6h hah noAceMeiiCTBa 6 o6obmx 
(T a6A. 4). 

MHaa KapTHHa Ha6AiOAaeTCH npn aHaAH3e cneu,H(J>HHHOCTH, nponBAneMon 6060- 
BMMH npn (^OpMHpOBaHHH C PH3 o 6 hHMH 3(JxJ)eKTHBHOrO CHM6H03a, npHBOA«merO K 
axTHBHOH (J)HKcau,HH aTMoccJjepHoro a30Ta h cymecTBeHHOMy yBCAHHeHHio 6noMaccbi 
pacreHHH. PacnpeAeAeHHe no 3T0My npH3Haxy bhaob, bxoahhjhx b HIH, Ha noA* 
rpynnbi He CBH3aH0 c TaxcoHOMHHecKHM poactbom pacreHHH. OTcyTCTByeT AaHHaa 
CBH3b H y 6060BMX, He BXOA^HX B TIIH (Ta6A. 4). 

noAyneHHbie pe3yAbTaTbi no3BOAaiOT npeAnoAoacHTb, hto cnoco6HOCTb 
(j)OpMHpOBaTb npn B3aHMOAeHCTBHH C PH306HHMH KAy6eHbKH HBAHeTCfl npH3HaKOM 
6 o6obmx, 6 oAee acecTKo AOTepMHHHpoBaHHbiM b 3boaioij,hh pacreHHH, neM cnoco6HOCTb 
HHAyuinpoBaTb y HaxoA^n^HxcH b KAy6eHbxax 6axTepHH HHTporeHa3Hyio aKTHBHOCTb. 
B noAb3y 3Toro npeAnoAoaceHHa CBHAeTeAbCTByiOT, b nacTHOCTH, pe3yAbTaTbi re- 
HeTHnecKoro aHaAH3a CHM6noTHHecKHx cbohctb 6o6obhx: cnoco6Hocrb (JwpMHpoBaTb 
KAy6eHbKH y hhx o6mhho AOMHHHpyeT HaA Hecnoco6HOCTbio, a cnoco&iocTb 
(J)HKCHpOBaTb a30T MOaceT 6bITb KaK AOMHHaHTHbIM, TaK H peXJ,eCCHBHMM npH3HaKOM 

(Vest, 1970; Vest, Galdwell, 1972; Nutman, 1984). 

ZlpyrHM AOKa3aTeAbCTBOM cnpaBeAAHBOcra CAeAaHHoro npeAnoAoaceHHH hbahctch 
to, hto Ha HanaABHbix craAnax (JxjpMHpoBaHHa 6o6oBO-pH3of)HaAbHoro CHM6no3a, 
CBH3aHHbIX C B03HHKH0BeHHeM H pa3BHTHeM KAy6eHbKOB, Tpe6yeTCH, KaK 3T0 HH 
yAHBHTCAbHo, 6oAee cneniH4)HHHoe B3anMOAeHCTBHe napTHepoB, ne m Ha kohchhhx 
CT aAHHX, Ha KOTOpbIX npOHCXOAHT aKTHBaiJHfl reHOB a30T(J)HKCaU,HH y 

MHKpocHM6noHTa. Tax, bmcokoh H 36HpaTeAbHOCTbio xapaKTepH3yeTCfl B3aHMO- 
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fleiiCTBHe jmnonojiHcaxapHAOB xjieTOHHOH ctchkh ph3o6hh c jiexraHaMH, Haxo- 
Ahhjhmhch Ha iiob epxHOCTH KopHCBLix bojiocxob pacreHHH-xo35ieB (Dazzo, Truchet, 
1983). BecbMa cneijHcimHHOH oxa3ajiacb Taxace KTHBaitHH 6axTepnajibHMx reHOB 
b HpyjieHTHOCTH KopHeBHMH axccyASTaMH 6o6obhx (Long, Ehrhardt, 1989). B to ace 
BpeMH 6hjio noxa3aHO, hto HHTporeHa3Haa aKTHBHOCTb ph3o6hh MOTsaer 6htb 
HH#yn;HpoBaHa in vitro sxccyAaTaMH xjieTOHHMx xyjibTyp xax 6o6obmx, Tax h 
He6o6oBbix pacTOHHH (Hess et al., 1981a,b; De Moranville et al., 1981). IlpeoflOjieHHe 
6apbepa 3apa^caeMocTH ph3o6hhmh jraABeHija (Rhizobium loti ) «reTepojiorHHHoro» 
pacTeHHH-xo3HHHa — 6e^oro xjieBepa npn o6pa6oTxe ero ceMHH CMecbio nexTHHa 3 M 
H U,e^JHOJia 3 bI npHBOAHT X 4x>pMHp0BaHH10 aXTHBHO (J)HKCHpyiOmHX a30T XJiy6eHbXOB 

(Al-Mallah et al., 1987). 

IIpeflCTaBJieHHbie CBeACHHH O pa3JIHHHOH CXOpOCTH 3B0JIK)LS,HH CnOCo6HOCTH 
<J)opMHpoBaTb xjiy6eHbXH h cJjHxcnpoBaTb a30T aaiOT ocHOBaHne npeAnonoatHTb, hto 
nepBHH H3 3THX npH3HaXOB B03HHX y 6060BMX 3HaHHTejIbHO paHbnie, HeM BTOPOH. 
Bojiee Toro, Ha HanajibHOM 3Tane 3 bojhoh;hh 6o6oBO-pH3o6Ha^bHOH cncTeMM B3aHMO- 
OTHomeHHH napraepoB mohih HOCHTb A^^xe aHTaroHHCTHnecxHH xapaxTep, o neM 
CBHAeTejibCTByeT, b hbcthocth, 6;iH3xoe reHeTHnecxoe poactbo Rhizobium c (Jjhto- 
naToreHHMMH arpo6axTepHHMH (Jordan, 1984). 

PaHee mm iiphboahjih A^HHMe o tom, hto MexaHH3MM conpaaceHHOH 3bojiioh;hh 
(kQ3B0JH0U,HH) paCTeHHH H MHKpOOpraHH3MOB B CHM6HOTHHeCXOH H napa3HTHHeCXOH 
CHCTeMax MoryT cymecTBeHHO pa3JiH*iaTbC5i (FIpoBopoB, 1987, 1991). IIo-BHAHMOMy, 
MexaHH3M h TeMnM xo3bojiioh;hh 6axTepHH h pacTeHHii Ha nepBOM («napa3HTHnec- 
XOM») 3Tane CTaHOBJieHHfl 6o60BO-pH3C)6HajIbHOH CHCTeMM, CB5I3aHHOM C B03HHXH0- 
BeHneM xjiy6eHbxoo6pa30BaHHH, 6mjih hhmmh, neM Ha btopom («CHM6noTHHecxoM») 
3Tane, xotopmh 3aBepniHjiCH 4)opMHpoBaHHeM MexaHH3MOB 4)HKcau,mi h ycBoeHHH 
aTMoccJ)epHoro a30Ta. IIpoBepxa cnpaBeAJiHBOcra 3Toro npeAnojio;xeHH5i, Tpe6yjomaa 
npoBeAeHHH nmpoxoro cpaBHHTejibHoro aHa;iH3a crpyxTypHO-cJjyHxijHOHajibHOH 
opraHH3an;HH reHOB, xoHTpojmpyiomHx xjiy6eHbxoo6pa30BaHHe h a30T(t>Hxcaii;Hio y 
pa3JiHHHMX bhaob xjiy6eHbxoBMx 6axTepHH h 6o6obmx paCTeHHH, HB^aeTca 3aAaneH 
AajIbHeHIHHX HCCJieAOBaHHH. 
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CeJIbCK0X03HMCTBeHH0H MHKpo6uOJIOrHH 
CaHKT-IleTep6ypr 


SUMMARY 

Specificity of legumes in relation to nodule formation upon inoculation by rhizobial strains 
of different origin correlates with taxonomic division of the family. Similarity in this character 
in the species of the same genus is higher than in the species of different genera or tribes. 
At the same time specificity of formation of effective symbiosis is not related to the taxonomy 
of legumes. The data presented points to the higher rate of evolution of the ability to form 
effective symbiosis than that of the ability to form nodules with particular rhizobial strains. 
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3. A. IllTHHa, B. M. AHApeeBa, T. H. Ky35iKHHa 
3ACEJIEHHE B0A0P0CJI5IMH BYJIKAHHHECKHX CYBCTPATOB 

E. A. SHTIN A, V. M. ANDREYEV A, T. I. KUS J AKINA. ALGAL COLONIZATION OF VOLCANIC SUBSTRATA 

IIpMBefleHbi ofoop ocHOBHbix jiMTepaTypHbix MaiepwajiOB o pojiw BOflopocjien b 3acejieHMM Byji- 
KaHHMecKHx Bbi6pocoB h CBOflKa co6cTBeHHbix MCCjieflOBaHMH o pa3BHTHH BOflopocjiew Ha uuiaxax m neruiax 
ByjixaHOB Kypmio-KaMMaTCKoro ByjiKaHHMecKoro noaca. 06HapyxceHO 74 BM^a Boflopooieft, b tom qwcjie 
CMHe3ejieHbix — 18, 3ejieHbix — 34, xcejiT03ejieHbix — 17, fluaTOMOBbix — 5. Bo Bcex cjiynasix 
nepBonocejieHuaMH 6buiu oflHOKjieTOHHbie 3ejieHbie BOflopocjiM — o6biMHbie noHBeHHbie boaopocjih, 3a- 
HocMMbie BeTpOM. BMecTe c tcm qepe3 5 jieT nocjie M 3 BepxceHMH ByjixaHa Thth oTMeneHO coxpaHeHMe 
xcHBbix 3aMaTK0B Boflopocjieft b norpe5eHHOH noHBe nofl cjioeM neiuia 110—120 cm («pejiMKTOBaa ajib- 
ro(J)jiopa»). 

MHoroo6pa3He aHTponoreHHbix HapymeHHH pacraTejibHoro h noHBeHHoro noKpoBa 
3eMjiH pe3KO ycHjmjio HHTepec k npoijeccaM nepBHHHoro noHBOo6pa30BaHH5i h boc- 
CTaHOB^eHHA pacTMTejibHOCTM. Oahhm H3 npMMepOB CHHreHe3a pacTHTejibHOcra sibjisi - 
eTCfl 6no^orH^ecKoe ocboohho ByjiKaHimecKHx bm6pocob. Cpe^M imoHepOB ocboohhs 
neiuiOB h nuiaKOB nocjie H3Bep*eHM ByjiKaHOB 3aMeTHyio pojib, no-BHAHMOMy, 
HrpaiOT BOAopocjiH, KOTopbie BCTpewaiOTCfl xaK nepBonoce^ieHiiibi Ha pa3JiHHHbix 
6e3^CH3HeHHbix cy6cTpaTax ecTecTBeHHoro hjih aHTponoreHHoro nponcxoacAeHM. 

CTajiH xpecTOMaTHHHMMH AaHHhie M.Treub o 3 acejiemm ByjixaHHHecKHx cy6cT- 
paTOB: b 1886 r., nepe3 3 roAa nocjie H3BepaceHHfl ByjiKaHa (1883 r.), nojraocTbio 
yHHHToacHBmero pacTHTejibHOCTb Ha o-Be KpaxaTay, aBTOp Hameji MomHbie iuieHKH 
6 bhaob CHHe3e^eHbix BOAopocjieii (Treub, 1888; ijht. no: fo^iep6ax, IIIraHa, 1969). 
C Tex nop AOJiroe BpeMa cymecTBOBajia rnnoTe3a oraocHTejibHO oco6oh pojm 
Cyanophyta b BoccTaHOBjieHHH pacTHTejibHOCTH Ha ByjiKammecKHx neiuiax, hto Hanuio 
OTpaaceHne h b OTenecTBeHHOH jiHTepaType (Ky35iKHHa, 1979; MapxnHHH, 1980). 
OAHaxo b nocjieAHHe ro ah noaBiumcb h APyrHe AaHHhie. 

B H0R6pe 1963 r. y joxhoto no6epe*ba HcnaHAnn b pe3yjibTaTe H3BepaceHHa 
noABOAHoro ByjixaHa bo3hhk octpob [CypTceii (Surtsey) ]. ^epea 3.5 roAa miomaAb 
ocTpoBa Aocrarjia 2.5 km 2 . C 1968 r. o-b CypTcen eraji MecTOM npoBeAeH ha KOMn- 
jiexcHbix HCCJieAOBaHHH 3KoreHe3a Ha CTepHjibHOM cy6crpaTe. C nepBbix 3TanoB b 
pa6oTy BKjnoHHjincb ajibrojioni. ByjiKaH AencTBOBaji ao cepeAHHH 1966 r., npo6bi 
rpyHTa rjisl BbmBjieHHsi BOAopocjieH 6i>uih BnepBbie B3ATM b 1968 r. 3acejiemuo 
ocTMBaiomHx ByjiKaHHHecKHx npoAyKTOB Meinajm HeAocraTOK boah, noABH^cHOCTb 
neiuia h tokchwhoctb cocTaBHbix qacTeH neiuia h jiaBH. IIoaTOMy K0ji0HH3an;H5i 
Ha3eMHbix (HCKjnoHaa npn6pe*Hbie) ynacrKOB Hanajiacb c Hefxwibnmx «oa3HCOB»: y 
bmxoaob napoB H3 mejiew n mcjikhx KpaTepoB, y BpeMeHHwx jiyac h b npoBajibHhix 
jioiQHHax. Ilocjie H3Bep^ceHH» o6pa30Bajica, KaK nmneT G.H.Schwabe (1970), 
«6noTHHecKHH BaKyyM» — CTepHjibHbie nocTByAKaHHqecKne boam h HOBbie Byji- 
KaHHnecKHe TeppHTopHH. Y^ce b nepBbiH roA nocjie ox7ia»weHHfl jiaBbi Hanajiocb ee 
3aceAeHHe, BKjnoHaion^ee b ce6a 3 4>a3H 3KoreHe3a (Schwabe, 1971). Hanaro aKTHBHO- 
ro 3acejieHH5i aBTOp Ha3Ba^ «6HOTH3npoBaHHeM» (Biotisierung) cy6crpaTa. IlHOHepHbie 
OpraHH3MbI XapaKTepH30BaJIHCb KOPOTKHM XH3HeHHbIM AHKJIOM H Cn0C06H0CTbl0 K 


3 BoTOHH'iecKHft ^KypHaji, N? 8, 1992 r. 
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KpifflT06H03y. K HUM OTHOCHAHCb BOAOpOCAH, 6aXTepHH, MXH C Mej^JICHHblM pOCTOM 

(Schwabe, 1970). B 212 xyAbTypax H3 o6pa3u;oB, co6paHHbix b hiohc 1968 r., 
BbmejieHO 102 BH^a BOAopocAeH, b tom uncAe AnaTOMOBbix — 71 (cpeAH xotophx 
MHOrO BOAHHX <J)OpM), 3eJieHHX — 16, ^K6JlT036JI6HbIX — 2, CHHe3eAeHHX 8, 
3BrjieH0Bbix — 1 (Behre, Schwabe, 1970). B 1969—1970 rr. yBejiiramocb xoAHuecTBO 
bhaob h B03pocjia wHCJieHHocTb BOAopocAeH: jieTOM 1969 r. OHa BapbHpoBajia b 
npe^e^ax ot 10 3X3. ( Nostoc muscorum) ao 20 tbic. 3K3. (3eAeHbie) b 1 r cy6cTpaTa. 
TaxHM o6pa30M, c 1969 r. HauaACB «AH4>4)y3HbiH 3KoreHe3» (Schwabe, 1970). 

3aHOC BOAopocjieii Ha octpob npoHcxoAHji npeHMymecTBeHHO nyTeM aHeMOxopHH 
(Luftplankton; no: Schwabe, 1970), hto o6ycAOBHAO npeo6;iaAaHHe mcaxhx (J)opM. 

OTMeneHbi CAeAyiomne oco6eHHocTH bhaoboto cocraBa BOAopocjieH o-Ba CypTceii 
(Behre, Schwabe, 1970): 1) Mejixne h MeAbHaHiime (kleiner und kleinster) (fropMbi; 
2) npeo6AaAaHne BOAopocAeii, THnHHHwx jsfla nouB UcAaHAHH; 3) noAHoe OTcy tctbh e 
rajiO(J)HjibHbix (J)opM; 4) HaAHune TepMO<J)HAbHbix bhaob; 5) pa3BHTHe noABH^Hbix 
(j)opM (HanpHMep, Chlamydomonas) . llpHBeAeHO Taxace (Schwabe, Behre, 1971) 
6oAbinoe xoAHuecTBO peAKHx h He noAAaio^Hxca HAeHTH(])HKaitHH bhaob. 

Bonpoc O POAH CHHe3eAeHbIX BOAOpOCAeH, OCo6eHHO a30T<J)HXCaTOpOB, B 3aceAeHHH 
o-Ba CypTceii cneijHaAbHO o6cyacAaAC5i b p^Ae pa6oT. Ha nepBbix 3Tanax 3xoreHe3a 
CHHe3eAebie COCTaBHAH 10 % BHAOBOro pa3H006pa3HH H AOMHHHpOBaAH TOAbKO b6aH3H 
ropHHHx noToxoB (Schwabe, 1972). 

B 1968 r. 6ha BCTpeueH oahh bha a30T<J)HxcaTopoB — Anabaena variabilis Kiitz., 
a b 1969 r. noHBHAOCb 3 BHAa Nostoc Vauch. (Henriksson et al., 1972). T.D.Brock 
(1973) CHHTaA, hto b nepBHHHOM 3aceAeHHH o-Ba CypTceii CHHe3eAeHbie He hmcah 
6oAbmoro 3HaneHHa: H3 36 H3yueHHbix o6pa3i*OB b 14 npeo6AaAaAH mxh, b 5 — 
AHHiaHHHKH, B 18 — KOKKOHAHbie 3eAeHbie BOAOpOCAH, B 2 —» CHHe3eAeHbie, CBH3aHHbie 
c MxaMH. 3acAy«HBaeT BHHMaHne bbiboa aBTopa, hto CHHe3eAeHbie He Tax Aerxo 
aAanrapyioTCH x ycAOBHHM cpeAbi, xax 3to npeACTaBAaeTca aAbroAoraM. C xoaom 
3xoreHe3a pa3Hoo6pa3He CHHe3eAeHbix yBeAHUHBaeTca: b 1972 r. a30T(j)HxcHpyK)mHe 
bham o6Hapy*eHbi b 7 o6pa3i*ax H3 27 (Henriksson, Henriksson, 1974). flaAbHenmne 
HCCAeAOBaHHH (Henriksson, Rodgers, 1978; Henriksson et al., 1989) noxa 3 aAH, hto 
HHCAeHHocTb CHHe3eAeHbix B03pocAa h AocrarAa 160 thc. xactox b 1 r cy6cTpaTa. 
B pe3yAbTaTe Asa^ytM napaAAeAbHO npoBeAeHHoro onpeAeAeHHB 6HOAorHuecxoH 
a30T(t)HxcauHH in situ noATBepAHAacb hx poAb b HaxoiuieHHH a30Ta. TaxHM o6pa30M, 
b ycAOBHHx yMepeHHoro xAHMaTa CHHe3eAeHbie He hbashotch nepBonoceAeHijaMH, a 
AHHib nocTeneHHo 3aBoeBbiBaiOT ce6e MecTO Ha 3apacraiomHx ByAxaHHuecxHx cy6- 
CTpaTax. 

J^pyrHM npHMepoM xoMnAexcHoro H3yueHH5i ByAxaHOB CAy^HT xoAOHH3ai*H5i 
boaopocahmh neiuia, BbinaBHiero npH H3Bep;xeHHH ByAxaHa Ha rope CB.EAeHbi 
(CeHT-XeAeHc) b HiTaTe BamHHrroH b Mae 1980 r. B CTenHbix coo6mecTBax Ha CAoe 
nenAa HHTeHCHBHO pa3BHBaAncb boaopocah, npeHMymecTBeHHO 3eAeHbie h ;xeAT03e- 
AeHwe (Rayburn et al., 1982a,b). HncAeHHOCTb xactox AocraraAa 10 8 b 1 r cyxoro 
nenAa h uacro npeBoexoAHAa noxa3aTeAH hcxoahoh nouBbi. Oco6eHHO MHoro boao- 
pocAen 6hao o6Hapy;xeHo Ha Aopojxxax noAeBoii mhuih. CHHe3eAeHbie BcrpeuaAHCb 
peAKO, h aBTopw cnpaBeAAHBO onpoBeprAH ranoTe3y o Cyanophyta xax o nnoHepax 
3aceAeHHH ByAxaHHuecxoro nenAa. BHCxa3HBaAOCb npeAnoAO^eHHe, hto opraHH3Mbi, 
nepBbiMH BbinieAHiHe Ha cyrny, bo3mo;kho, 6ah3xh x opraHH3MaM, noceAsnomHMca 
Ha ByAxaHHuecxoM nenAe. 

B Hamen CTpaHe H3yueHHe BOAopocAen Ha TeppHTopnax, noABepaceHHbix aohctbhio 
coBpeMeHHoro ByAxaHH3Ma, npoBeAeHO BnepBHe. Oho 6biao CB5i3aHO c C03ashhcm 
JIa6opaTopnH cbh3h ByAxaHH3Ma h 6hoaofhh b HHCTHTyTe ByAxaHOAorHH J^BHU, 
AH CCCP noA pyxoBOACTBOM E.K.MapxHHHHa. 

3aAauen Harnero HCCAeAOBaHHB 6hao BHHCHeHHe nocAeAOBaTeAbHocTH noceAeHHH 
BOAOpOCAeH Ha pa3AHHHbIX yuaCTXaX TeppHTOpHH, 3aCHnaHHHX ByAXaHHHeCXHMH 
Bw6pocaMH, b CB5I3H c paccMOTpeHHeM Bonpoca o poah BOAopocAen b 6noAorHuecxoM 
ocBoeHHH ByAxaHHuecxHx cy6cTpaTOB. 
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Ot6op h onwcaHHe npo6 npoBeAeHH E. K. MapxHHHHbiM h T. H. Ky3axHHOH, 
onpeAejieHHe reTepoTpo<J)HOH MHxpo(J)Aopbi — T. H. Ky3&xHHOH, onpeAeAeHHe bo- 
AopocjieH — 3. A. IHthhoh h B. M. AHApeeBoiL 


MaTepnaA h MeroAHxa 

UccAeAOBaHHe ajibrocJ)jiopM ByAxaHHnecxnx neiuioB npoBeAeHO Ha ByAxaHax 
Kypujio-KaMHaTCKoro ByAxaHHnecxoro noaca. 

1. ByAxaH Tata (o-b KyHamHp, KypHjibCKHe o-Ba), H3Bep;xeHHe 1973 r. 

2. ByAxaHH TojiOBHHa h MeHAeAeeBa (o-b KyHamHp) b nocrByAxaHHnecxoH 
AeflTeAbHOCTH. 

3. ByjixaH To;i6aHHK (oahh h3 ByAxaHOB KAJoneBCxon rpynnbi, KaMnaTxa), 
H3BepaceHM 1975—1976 it. 

Ochobhoh o6bexT Ha6AiOAeHHH — neiuiOBHe h nuiaxoBbie noAfl, o6pa30BaBiiiHec5i 
npH H3B6p^K6HHH ByAxaHa Tata b HioAe 1973 r. ByAxaH Tata (a6c. BbicoTa 1822 m) 
H3BepraAca b 1812 r.; nocAe nepHOAa noxoa b 1973 r. HanaAOCb CHAbHoe B3pbiBHoe 
H3Bep*eHHe, npoAOAacaBmeeca c 14 no 28 hioasi. B ochobhom ACHCTBOBaA hobhh 

no6oHHbIH XpaTep OTBa^KHMH, CAO*eHHHH ropflHHM UUiaxOM. OCHOBHOe XOAHHeCTBO 
mAaxa h neiuia BbinaAO Ha imomaAH aahhoh 23 h iiihphhoh 3 xm (MapxHHHH, 
1980). 

Ha cxAOHe ByAxaHa Tata b HanpaBAOHHH ot xpaTepa OTBaacHbiii x no6epeacbio 
Tnxoro oxeaHa 6hah 3aA03xeHbi nocTOHHHbie imomaAXH, rAe c 1973 r. nepHOAHnecxn 
0T6npaAHCb npo6bi. 

ByAxaH ToAOBKHa — caMbra io^chmh b Ayre BoAbiiinx KypHAbCxnx o-bob — 
npomeA cao^chmh nyTb pa3BHTH5i, 3axoHHHBmHHC5i 4> 0 P MH P° BaHHeM KaAbAepw. B 
u;eHTpe xaAbAepbi pacnoAoaceHbi A®a cobpomchhbix xpaTepa, npoaBAsnoiiuie axTHBHyio 
coAb4>aTapHyio Ae^TeAbHOCTb, b pe3yAbTaTe xotopoh noAHOCTbio nora6aeT pacnrreAb- 
HOCTb b paAHyce hx AencTBHfl. ropamie xncAbie napbi h ropanne boam, coAepacamne 
cepHyio h coAAHyio xhcaoth, co BpeMeHeM npeBpamaiOT ByAxaHHnecxne ropHbie 
nopoAH b rAHHonoAo6Hbie, nponHTaHHbie khcaotbmh Maccbi h o6pa3yiOT BTopHHHbie 
MHHepaAbI (MapxHHHH, 1980). 

IIpo6bi B3^Tbi b 1983 h 1988 r. Ha coAbcfcaTapHOM noAe 6e3 pacTHTeAbHOcra, 
rAe nopoAa coaop^kht mhofo cepbi; Ha ynacTxax coAb({)aTapHoro noAsi, noxpbiTbix 
inHxmeH Empetrum nigrum L.; Ha xpaax coAb({)aTapHoro noAfl noA xeApoBMM 
CTAaHHxoM Pinus pumila (Pall.) Regel h 6aM6ynHHX0M Sasa sachalinensis Makino 
et Nakal; Ha Teppace 03. Knnamee noA 6aM6ynHHX0M. 

ByAxaH MeHAeAeeBa pacnoAoaceH HecxoAbxo ceBepHee. Ero coAb<J)aTapHoe noAe 
coAep*HT axTHBHbie 4>yMapoAH. IIpo6bi B35iTbi Ha C0Ab4>aTapH0M noAe, cocroameM 
H3 nopoA c 6oAbiiiHM coAOp^xaHneM cepw, b tom HHCAe c noBepxHOCTH cepHoro 6yrpa. 

EoAbmoe TpemHHHoe TOA6anHHCxoe H3Bep*eHne (ETTH) npoH3omAO b paitoHe 
IlAOcxoro ToA(5aHHxa — oahoto H3 ByAxaHOB KAJoneBCxon rpynnbi Ha KaMnaTxe — 
b nepnoA c 6 hioha no 10 ceHTfl6pa 1975 r. h c 18 ceHTfl6pa 1975 r. no Aexa6pb 
1976 r. 06beM npoAyxTOB H3B ep^xeHnsi cocTaBHA 2 xm 3 (MapxHHHH, 1980). Hjisi 
H3Bep»ceHHa ByAxaHa ToA6anHx xapaxTepHH o6pa30BaHne HecxoAbxnx nuiaxoBbix 
XOHyCOB Ha BbICOTe 880—980 M HaA yp.M., CHAbHbie B3PMBM, MOlAHblH, BbICOTOH B 
HecxoAbxo xHAOMeTpOB, nenA0B0-iiiAax0B0-ra30BbiH ctoa6, Bbi6pacbiBaioiAHH xpynHbie 
6om6m, H3AHAHHe noToxoB rAbi6oBOH AaBbi, pe3xoe npeo6AaAaHne nnpoxAacTOB HaA 
AaBaMH. FlenAOBo-nuiaxoBbiH MaTepnaA ByAxaHa ToA6anHx 6ma 3HanHTeAbHO rpy6ee, 
neM MaTepnaA H3Bep}xeHH5i ByAxaHa Tata (MapxHHHH, 1980). PacraTeAbHOCTb 6biAa 
noBpe*AGHa b 30He A^aMeTpoM 20—25 xm, imonjaABio 6oAee 40 xm 2 (Chaoabhhkob, 
IHa<j)paH0BcxHH, 1981). IIpo6bi iiuiaxa h neiuia H3 BTTH co6paHbi b ceHT5i6pe 
1981 r. c noAHoacHfl 3-ro xoHyca (nuiax h neneA 6e3 pacTHTeAbHOcra) h b 1985 r. 
c CeBepHoro npopbiBa b paiiOHe ropw Bhcoxoh (Ha neiuiax 6e3 pacTHTeAbHOcra, b 
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cyxoM Jiecy, 3acbinaHHOM nenjioM, n Ha Me;ixo3eMe, 3apacTaiomeM nnoHepHbiMn 
paCTeHHHMH). 

06Hapy«eHHe Boaopocjien npOBoanjin xyjibTypa^bHHMn MeToaaMn: 1—2 r iiuiaxa 
bhochjih b CTepmibHbie BoaHbie cpeau b xoji6h SpjieHMenepa. Hcnojib30Bajin h 
nameHHbie KyjibTypbi: nuiax noMemajin b namxn FleTpn, nepnoaHnecxn yBjiaacHHjin 
boaoh h Bw^ep^HBajiH Ha CBeTy. Bo Bcex xyjibTypax, xpoMe Boaopoanen, npoBepnjiH 
HajiHHHe rpn6oB, 6axTepnn, npocTenninx, npoTOHeMbi mxob h 3apocrxoB nano- 
Pothhkob. Bee xyjibTypw Bbi^ep^KHBajiH Ha CBeTy b TeneHHe 10—12 Mec h peryjiapHO 
npocMaTpHBa jih . B pa^e cjiynaeB rjm HaeHTH(J)Hxai],HH Bbiaejisuin ajibrojionmecxH 
HHCTbie xyjibTypw. 

IIpH cpaBHeHHH pocTa Boaopocjien Ha pa3Hbix cpeaax nojiyneHbi TaxHe pe3yjibTaTbi 
(Ha npHMepe npo6bi nonBbi, norpe6eHHon noa neiuiOM ByjixaHa Thth): Ha epeae 
TpoMOBa BbiHBjieHO 8 BHaoB Boaopocjien, Ha epeae flaHHjioBa — 10, Ha nonBeHHon 
BbiTH^xxe — 4, Ha BbiTH^xxe H3 Huiaxa — 12, Ha noBepxHOCTH nuiaxa — 3. IIpoTOHeMa 
pa3BHjiacb bo Bcex BHaax xyjibTyp. 


Pe3yjibTaTbi h o6cyacaeHne 
ByjixaH Thth 

Kax 6 mjio noxa3aHO b nepBbix HauiHx nccjieaoBaHnsix, OTHOCHianxcH x ByjixaHy 
Thth (Ky3HXHHa, UlraHa, 1981; UlraHa, Ky3axHHa, 1985), nocjie norpe6eHHH noHB 
noa ByjixaHHHecxHMH Bbi6pocaMH o6pa3yeTca CBoeo6pa3Haa ByjixaHnnecxasi nycTbrna. 
CBeaceBbinaBHiHe nenjibi, OTo6paHHbie b nepnoa H3Bep*eHHH ByjixaHa Thth, 6hjih 
CTepnjibHbiMH. IlpocMOTp cycneH3HH neiuiOB noa MHxpocxonoM b npoxoaameM CBeTe 
H nOHCX MHXpOOpraHH3MOB npH HCn0Jlb30BaHHH O^eXTpOHHOrO H JHOMHHeCUieHTHOrO 
MHxpocxonoB aajin OTpHi^aTejibHbiH pe3yjibTaT jjjia Bcex o6pa3ii;oB neiuiOB. Bmjio 
noxa3aHO, hto CBeaceBbinaBinne neiuibi He toxchhhh rjisl MHxpoopraHH3MOB (Ky- 
3HXHHa, 1983). 

AjibrocJjjiopa HCCJieaoBaHa b xpaTepe h Ha CTannoHapHhix iuiomaaKax b TeneHne 
1978—1983 rr. CaMHM HHTepecHbiM MecToo6HTaHHeM Boaopocjien oxa3a;iC5i xpaTep 
OTBaxtHbiH. Ha ane h Ha xpoMxe xpaTepa b 1978 r. o6Hapy*eHO mnbxo 4 Bnaa 
oaHoxjieTOHHbix 3e;ieHbix Boaopocjien. Ho yace b 1980 r. c xpomxh xpaTepa b MecTe 
Bwxoaa napoB c TeMnepaTypon 50—70° BbiaejieHo 6 BnaoB, b tom nncjie 4 BHaa 
CHHe3e^eHbix. H 3 hhx Han6ojiee HHTepecHon 6buia Haxoaxa a30T({)HxcHpyioiaeH cmie- 
3ejieHon BoaopocjiH Mastigocladus laminosus Cohn — rannnHoro o6nTaTe;i5i Tep- 
MajibHbix Boa, BnepBbie BcrpeneHHoro Ha cyme. [npaBaa, nonra oaHOBpeMeHHo otot 
opraHH3M HaiiaeH Ha rpyHTe, nporpeBaeMOM napoM ao 60°, Ha axTHBHOM ByjixaHe 
ropbi 3pe6yc b AHTapxTHae (Broady, 1984) ]. B 1981 r. Ha xpoMxe xpaTepa ByjixaHa 
oxa3a^ocb 7 BnaoB Boaopocjien, b tom nncjie BHaM Nos toe; b mjiaxe y noaHoacnsi 
xpaTepa 6 mjio o6Hapy;xeHO 4 Bnaa 3e;ieHbix h ;xejiT03ejieHbix Boaopocjien. B 1983 r. 
BHaoBoe pa3Hoo6pa3ne Boaopocjien B03pocjio: Ha ane xpaTepa OTBajxHHn HanaeHo 
8 BnaoB, BxjiiOHaH Mastigocladus laminosus , Ha xpoMxe — 12, b tom nncjie 2 Bnaa 
Nostoc, Mastigocladus laminosus 3aecb BCTpenajica tojibxo Ha Mxax. Ha 5 nocro- 
HHHbix iuiomaaKax nocejieHne Boaopocjien nponcxoanjio oieayiomnM o6pa30M. 

UIjiaxoBoe nojie 6e3 pacraTejibHocra y noaHoacna xpaTepa (imomaaKa ^) aaace 
b 1980 r. eme He 6 hjio 3acejieHO BoaopocjiHMn. H 3 npo6, b3htmx Ha rjiy6nHax 0—10 
h 10—20 cm, b xyjibTypajibHon epeae n Ha crexjiax o6pacTaHna pa3Bnjincb tojibxo 
6axTepnn, apoacacn n axTHHOMHu;eTbi. 

B co^^eHHOM neimoBon Tyneii «cyxoM» ^ecy (imoiaaaKa 2) b 1978 r. Ha rjiy6nHe 
m^axa n nenjia 0—10 cm o6Hapy»ceHO 5 BnaoB oaHOx^eTOHHbix 3e^eHbix, b 1980 r., 
xpoMe Toro, noaBn^ncb oaHa *e^T03e^eHaa Boaopocjib n oaHa CHHe3e^eHaa Nostoc 
muscorum . Ha6jnoaeHna 1983 r. He aa^n Hnnero hoboto. 
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TABJIHUA 1 


CTpaTn<}>nKauM5i BOflopocjieft b xbomhom jiecy, 3acbinaHHOM ByjiKaHHMecKMM nen- 

JIOM (ByjlKaH TflTfl) 


rjiy6HHa, cm 

Hhcjio BHAOB BOflOpOCJieft 

cHHeaejieHbix 

3ejieHhix 

xejmBejieHbix 

AHHTOMOBblX 

Bcero 


1978 rofl 


0—10 

1 

5 

1 

_ 

50—60 

— 

5 

1 

— 

110—120 

(norpe6eHHasi 

noHBa) 

8 

10 

9 

1 


1980 rofl 


IlOflCTMJIKa 

5—9 

20—30 

60 (norpe6eH- 
Haa noHBa) 


2 

12 

3 

_ 

— 

7 

1 

— 

— 

3 

1 

1 


17 

8 

5 


n P HMenaHHe. B 1978 r. noflCTWiKa 6buia 3acbinaHa neiuiOM m npw OT6ope 
npo6bi cMemaHa co cjioeM 0—10 cm. 


B <okhbom», 3acwnaHHOM nemiOM Aecy (imomaAKa 3 b 2 km h ruiomaAxa 4 b 
5 km ot cyxoro jieca h b 1 km ot 6epera Thxoto OKeaHa), r^e npeo6jiaaaiOT eAb 
h nHXTa c npHMecbio niHpoxoAHCTBeHHbix nopoA h AHaHOBbix, a b noAAecxe — 
6aM6ywox caxaAHHCKHH Sasa sachalinensis , boaopocah 6bum o6Hapy«eHH npn nepBOM 
xce Ha6AK>AeHHH b 1978 r. TorAa ace 6buia BbiHBAeHa h HHTepecHasi crpaTH(|)HKaii;H5i 
BOAopocjieii (Ta6A. 1). 

Kax bhaho H3 Ta6A. 1, HaH6o^binee pa3Hoo6pa3He BOAopocAeii, xax h 6ax- 
TepHajibHbix 4>opM, o6HapyaceHO b norpe6eHHOH nowse. 3thm eme pa3 noA- 
TBepacAaeTCfl cnoco6HOCTb nowBeHHbix BOAopocAen coxpaMTb acH3Hecnoco6HOCTb 
b rAy6oKHx cjioflx nowBH Aaace nocjie TepMHwecxoro bo3achctbhh b MOMeHT 
H3BepaceHHA ByAxaHa. OweBHAHO, 3Aecb coxpaHHjiacb aBToxTOHHaa aAbrocJiAopa, 
noAo6Haa «peAHKTOBOH MHxpo<|)Aope» norpe6eHHOH nowBbi (TeH Xax MyH, IlHMe- 
hob, 1983). 

HHTepecHO, wto, xpoMe BOAopocAen, coxpaHHAHCb cnopbi mxob, AaBmHe b xyAb- 
Typax HHTeHCHBHoe pa3pacraHHe npoTOHeMH. B 1980 r. npoH3onuio AOBOAbHO 
HHTeHCHBHoe 3aceAeHHe acchoh hoacthaxh rAaBHbiM o6pa30M 3eAeHbiMH boaopocahmh. 
OAHaxo h b 1980 r. b norpe6eHHOH nowBe coxpaHHAOCb 6oAbine bhaob, weM b hhxchhx 
cao5ix neiuia (Ta6A. 1). 

Ha imomaAKe 5, 3aHHTOH KpynHOTpaBbeM, Ha6AiOAaAacb cxoAHaa xapraHa pac- 
npeAeAeHHa boaopoc Aen b npo<t>HAe neiuiOBbix OTAoaceHHH h nowBbi. B 1980 r. b 
onaAe h Ha rAy6HHe 3—10 cm BCTpeweHO 9 h 12 bhaob cooTBeTCTBeHHO , Ha rAy6HHe 
15—20 cm (HHacHHH caoh nenAa) — 1, a b norpe6eHHOH nowBe Ha rAy6nHe 6oAee 
30 cm — 11. 

IlenAOBoe nAaTO 6e3 pacreHHH b 1980 r. 6hao 3aceAeHO boaopocahmh 6oAee 
hah MeHee paBHOMepHO ao rAy6nHbi 15 cm, rAe HaxoAHAacb norpe6eHHa« nowBa. 

Bcero b nenAax, niAaxax h norpe6eHHbix nowBax ByAxaHa Thth o6HapyaceHO 64 
BHAa BOAopocAen, b tom wHCAe 3eAeHwx — 28, aceAT03eAeHbix — 16, CHHe 3 eAeHbix — 
17, AnaTOMOBbix — 3. Han6oAee pacnpocTpaHeHHbiMH oxa3aAHCb bham 

Chlamydomonas, Chlorococcum, Chlorella, Myrmecia, Bracteacoccus minor , a HawHHaa 
c 1980 r. — Pseudococcomyxa simplex . CAeAyeT otmcthtb, wto HexoTopwe bhah 
BCT peweHbi TOAbxo b norpe6eHHOH nowBe: hx oxa3aAOCb 14, b tom wncAe CHHe3eAe- 
Hbix — 6, 3eAeHbix — 1, aceAT03eAeHwx — 6, AnaTOMOBbix — 1. 
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ByjncaH TojioBHHa 

IIoHBbi h nopoAti cojib(|>aTapHbix nonevL ByAxaHa ToAOBHHa, HccAeAOBaHHbie b 

1983 h 1988 r., oxa3aAHCb oneHb 6eAHbi boaopocahmh. Ohcbhaho, sto CBH3aHo c 
hh3khm pH (Aaace b xyAbTypajibHbix cpe^ax pH cimacajicsi nocAe HHoxyAsnjHH ao 
4.0 h HH^xe). BcTpeneHbi toabxo 3ejieHbie h ;xeAT03eAeHbie boaopocah — Bcero 13 
bhaob. IIpeo6AaAaAH bhah Chlamydomonas, Myrmecia, Mychonaster homosphaera, 
Pseudococcomyxa simplex . Hh pa3y He BcrpeneH o6hhhhh Bracteacoccus minor . B 
paAe npo6 o6Hapy»ceH bha Planktosphaeria botryoides, peAKHH b APyrnx MecTax. 
MHorne npo6bi BOo6me He coAepacajm BOAopocjieH. IIopoAM coAbcjjaTapHbix noAeii 
6eAHM h 6aKTepHAMH, BcrpenaAHCb AHmb 6au,HAA5ipHbie cfcopMbi. 

ByAKaH MeHAGAeeBa 

IIoHBbi h nopoAH HCCAeAOBaHHoro b 1983 r. ByAxaHa MeHAeAeeBa noxa3aAH 
noHTH noAHoe OTcyTCTBue BOAopocAen. Ha noBepxHOCTH nopoAH h cepHoro 6yrpa 
HaiiAeHbi toabxo o6HAbHbie rH^bi rpn6oB h cxoimeHHH 6axTepHH. TOAbxo b npo6ax, 
B3^Tbix H3-noA xeAPOBoro CTAaHHxa Ha xpaio coAb<J)aTapHoro noAH, BbiHBAeHbi b 
xyABTypax OAHHOHHbie 3eAeHbie xactxh npeAnoAoacHTeAbHo 2 bhaob b Ae<j)opMHpoBaH- 
hom h HeonpeAeAaeMOM coctohhhh. 

BoAbmoe TpemuHHoe TOA6anHHCxoe H3BepxeHHe 

Ha ByAxaHHnecxHx Bbi6pocax, o6pa30BaBiiiHxc5i nocAe 3Toro H3Bep2xeHH5i, to ace 
o6Hapy*eHbi b ochobhom 3eAeHbie h *eAT03eAeHbie boaopocah, H3peAxa — HexoTopbie 
AHaTOMOBbie h AHiiib OAHa^H — Nostoc sp. B 1981 r. o6cAeAOBaHH nuiaxH h nenAM 
b6ah3h noAHoacHa ByAxaHa, b xotopmx ofeapyxeHO Bcero 12 bhaob, npeo6AaAaAH 
Mychonaster homosphaera , Bracteacoccus minor , Pseudococcomyxa simplex . B 1985 
r., xorAa aHaAH3HpoBaAHCb npo6bi, B3HTbie Ha cxAOHe ropbi Bmcoxoh y CeBepHoro 
npopbiBa, cnncox yBeAHHHAca ao 20 bhaob. K HHCAy Han6oAee pacnpocrpaHeHHbix 
Ao6aBHAHCb Myrmecia bisecta h Stichococcus minor. 

OcBoeHHe 6ecnAOAHbix nenAOB BTTH h pa3BHTHe MHxpo6Hon;eH030B nuio no 
noHBeHHOMy THny, xax h Ha ByAxaHe Thth. OAHaxo 6oAee rpy6bin rpyHT h HaAHHHe 
cepHbix oTAOAceHHH BTTH, no-BHAHMOMy, orpaHHHHBaiOT pa3BHTne BOAopocAen. 
Taxoe 3axAiOHeHHe caoabho Ha ocHOBe HCCAeAOBaHHbix npo6, b3htmx H3 2-ro xoHyca. 
Bcero b oxp. BTTH bhacacho 20 bhaob BOAopocAen, b tom HHCAe 3eAeHbix — 14, 
»eAT03eAeHbix — 2, AnaTOMOBbix — 3, CHHe3eAeHbix — 1. 

Mm npoBeAH cpaBHeHHe pa3BHTH5i BOAopocAen b nenAax h niAaxax pa3Hbix 
ByAxaHOB no cooTHomeHHio hhcab npo6, b xotophx o6Hapy;xeHbi boaopocah, h 
o6mero xoAHnecTBa o6pa6oTaHHbix npo6 (Ta6A. 2). 

B pe3yAbTaTe HCCAeAOBaHM 4 ByAxaHOB (87 npo6) o6Hapy»eHO 74 BHAa boao- 
pocAen, b tom HHCAe 3eAeHbix — 34, CHHe3eAeHbix — 18, *eAT03eAeHbix — 17, 
AHaTOMOBwx — 5 (Ta6A. 3). Kax h b HCCAeAOBaHMx Ha o-Be CypTcen, HexoTopwe 
o6HapyaceHHbie hbmh boaopocah He yAaAOCb HAeHTH(|)Hii;HpoBaTb ao BHAa. 

TABAHUA 2 


PacnpocTpaHeHMe BOflopocjien b ByjiKaHnqecKnx Bbi6pocax m 
H 3MeHeHHbix nopoflax cojibcjmapHbix nojien 


ByjKaHbi 

Hhcjio o6pa6oraH- 
hux npo6 

IIp06bI, B KOTO- 
pux o^iapyxceHU 

BO^OpOCJIH, % 

Hhcjio bhaob boao- 
pocjieft 

Thth 

32 

78 

64 

POJIOBHHa 

15 

66 

13 

MeHflejieeBa 

4 

50 

2 

BTJH 

26 

54 

20 
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TABJIMUA 3 


CriHCOK BOAOpocjien, o6Hapyx<eHHbix b ByjiKaHHuecKHx Bbi6pocax 


Boflopocjm 

B yjiKaHbi 

Tara 

FOJIOBHHa 

ETTH 

b Kparepe 

H Ha KpOM- 
Ke Kpaxepa 

Ha iuiomaA- 
xax 1—5 

b noipefieH- 
Hoft noHBe 

Cyanophyta 






Synechocystis aquatilis Sauv. 

+ 





Microcystis muscicola (Me- 

+ 

+ 




negh.) Elenk. 






Aphanothece castagnei (Breb.) 

+ 





Rabenh. 






Mastigocladus laminosus Cohn 

+ 





Nostoc gelatinosum Schousb. 



+ 



N.humifusum Carm. 

+ 

+ 




N.muscorum Ag. 

+ 

+ 

+ 



Nostoc sp. 





+ 

Pseudanabaena crassa Vozzhen. 



+ 



P.papillaterminatum (Kissel.) 


+ 




Kukk 






Oscillatoria amphibia Ag. 



+ 



O.geminata (Menegh.) Gom. 

+ 





f.sulphurea (Stesz.) Elenk. 






Phormidium foveolarum 



+ 



(Mont.) Gom. 






Pthtenuissimum Woronich. 



+ 



Phormidium sp. 



+ 



Plectonema gracillimum (Zopf) 

+ 


+ 



Hansg. 






P.nostocorum Born. 

+ 





Plectonema sp. 


+ 




Chlorophyta 






Chlamydomonas gloeogama 


+ 




Korsch. 






Cfhlobulata Ettl* 

+ 





Cftmoewusii Gerloff 




+ 


Cfhterrestris Boye-Pet. 


+ 




Chlamydomonas sp. 

+ 

+ 

+ 


+ 

Bracteacoccus minor (Chod.) 

+ 

+ 

+ 


+ 

Petrova 






B.aggregatus Tereg 


+ 




Chlorella mirabilis V. Andr. 


+ 




CKsacharophila (Kruger) Mi- 


+ 




gula 






CK vulgaris Beijer. 


+ 



+ 

Chlorococcum acidum Archib. 


+ 




et Bold 






Cftoleofaciens Train, et Bold 


+ 




CKpinguideum Arce et Bold 





+ 

Chlorococcum sp.sp. 


+ 

+ 


+ 

Dictyosphaerium chlorelloides 



+ 



(Naum.) Kom. et Perm. 






Macrochloris dissecta Korsch. 


+ 




Mychonaster homos phaera 


+ 

+ 

+ 

+ 

(Skuja) Kalina et Pun£. 






Myrmecia bisecta Reisigl 


+ 

+ 

+ 

+ 

Myrmecia sp. 


+ 


+ 

+ 

Neochloris cohaerens Groover 






et Bold 
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TABJIMUA 3 (npodojDKenue) 


Boflopocjm 

ByjiKaHbi 

Tutsi 

PoJIOBHHa 

ETTH 

b KpaTepe 

H Ha KpOM- 
Ke Kpaxepa 

Ha mioinaA- 
xax 1—5 

b norpe6eH- 
Hoft noHBe 

Planktosphaeria botryoides 




+ 

+ 

Herndon 






Pseudochlorococcum typicum 





+ 

Archib. 






Pseudococcomyxa simplex 


+ 

+ 

+ 

+ 

(Mainx) Fott 






Radiosphaera sphaerica 


+ 




(Korsch.) Fott 






Scotiellopsis rubescens Vinatzer 





+ 

Spongiochloris spongiosa Starr 


+ 




Chlorococcales gen.sp. 


+ 

+ 

+ 


Tetracystis sp. 


+ 




Chlorosarcinales gen.sp. 


+ 


+ 


Chlorhormidium flaccidum 


+ 

+ 

+ 

+ 

(Kiitz.) Fott var nitens 






Menegh. 






Leptosira terricola (Bristol) 



+ 



Printz 






Stichococcus bacillaris Nag.s.str 


+ 




S.minor Nag.s.str. 

+ 



+ 

+ 

S.variabilis G. et G.S. West 

+ 





Xanthophyta 






Botryochloris simplex Pasch. 

+ 





Botrydiopsis arhiza Borzi 

+ 

+ 

+ 



Botrydiopsis sp. 



+ 



Bumilleriopsis sp. 

+ 





Characiopsis acuta (A.Br.) 



+ 



Borzi 






CKminuta (A.Br.) Lemm. 



+ 



CKsaccata Carter 



+ 



Ellipsoidion regulare Pasch. 





+ 

E.stellatum Ettf * 

+ 





Ellipsoidion sp. 



+ 

+ 


Monallanthus brevicylindrus 



+ 



Pasch. 






Monodus subterranea Boye-Pet. 

+ 


+ 

+ 


Pleurochloris magna Boye-Pet. 

+ 

+ 

+ 



P.commutata Pasch. 


+ 




Pleurochloris sp. 

+ 




+ 

Polyedriella Helvetica Visch. et 

+ 

+ 




Pasch. 






Heterothrix exilis (Klebs) 


+ 




Pasch. 






Bacillar iophyta 






Navicula minuscula Grun. 


+ 




Pinnularia borealis Ehr. 





+ 

Pinnularia sp. 



+ 



Nitzschia palea (Kutz.) W.Sm. 





+ 

Hantzschia amphioxys (Ehr.) 



+ 


+ 

Grun. 







IlpHMeiaHHe. *Onpefle;ieHHe H.IO.KocTHKOBa. "OnpeaejieHHe T.B.^ora- 

flHHOH. 
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BbiBOAW 


TaKHM o6pa30M, HecMOTpa Ha He6jiaronpH5iTHbie ajia pocTa pacreHHH CBOHCTBa 
ByjiKaHHnecKoro neiuia, boaopocah 3acejiaiOT ero h CTaHOBsiTCJi oahhm h3 hctohhhxob 
opraHHHecKoro BemecTBa npH (J)opMnpoBaHHH npHMHTHBHbix skochctcm. OflHOBpe- 
MeHHO C BOflOpOCJIflMH pa3BHBaiOTCSI MHKpO(})JIOpa H MHKpO(J)ayHa, B HaCTHOCTH aMe6w. 
3KoreHe3 Ha ByAxaHHnecxoM nenjie cxoach c cooTBeTCTByiomHMH npou;eccaMH Ha 
nuiaMOBbix OTBajiax. OnHcaHHbiH 3flecb 3Tan cooTBeTCTByeT 3Tany a3po<|)HTOHa, 
HCTOHHHXOM XOTOpOIX) HBA5HOTC5I AHaOIOpbl, 3aHOCHMbie H3 B03Ayxa. 

Rjix ajibro(|)jiopbi H3yHeHHbix hbmh ByjixaHHHecKHx uuiaKOB h nenjioB xapaKTepHbi 
cjieflyiomHe nepTbi: 1) npeo6jiaflaHHe mcjikhx oflHOKjieTOHHbix (fropM, b tom hhcjic 
bhaob Chlamydomonas h flpynix 3ejieHbix; 2) OTHOCHTejibHO He6ojibmoe bhaoboc 
pa3Hoo6pa3ne b xa;xAOH npo6e; 3) AOMHHHpyiomHe bhah 3ejieHbix h »:ejiT03ejieHbix 
BOAopocjieH — uinpoKO pacnpocrpaHeHHbie noHBeHHbie (J)opMbi, yqacrByiomHe Tax;xe 
b 3apacTaHHH TexHoreHHux cy6cTpaTOB; 4) Bbicoxaa ycTOHHHBocTb nepBonocejieHii;eB 
Ha ByjixaHHnecxHx nenjiax x BbicbixaHHio h, ohcbhaho, cnoco6HocTb nepeHOCHTb 
cocTOAHHe xpHnTo6H03a (MHorae bhabi au;HAOTOjiepaHTHbi); 5) nosiBjiCHHC ypoAJiHBbix 
xjieTOx npH pocTe BOAopocAen b xyjibTypax h o6pa30BaHHe bo mhothx xjieTxax 
cjiH3HCTbix xancyji; 6) Mejixne pa3Mepti BOAopocAen Bcex bhaob, oco6chho AnaTO- 

MOBblX. 

Mo;kho OTMeraTb h HexoTopbie oco6eHHocTH pacnpeAejieHHfl BOAopocjieH b neiuiax. 
Tax, noHTH BcerAa b ocbochhh noBepxHocTHoro caoh nenjia ynacTByiOT Bracteacoccus 
minor h Pseudococcomyxa simplex . C yBejmneHHeM rjiy6HHbi xoahhcctbo BOAopocjieH 
b neiuie yMeHbmaeTca, T.e. ero 3acejieHHe hact c noBepxHOCTH 3a cneT xjieTOx, 
3aHeceHHHx H3 B03Ayxa. Bmcctc c tcm aojito coxpaH5ieTC5i «pejiHXTOBaa ajibro(|)jiopa» 
b norpe6eHHoii noHBe Ha rjiy6nHax 60 h Aa^xe 110 — 120 cm. CHHe3ejieHbie BCTpeneHti 
Tojibxo b HexoTopbix OnoTonax ByAxaHa Tata, oco6chho Ha AHe h Ha xpoMxe xpaTepa 
OTBajxHbiH, T.e. Ha ynacTxax, HcnHTHBaiomHx bahsihhc ropsniHx napoB. 

HaniH AaHHbie hmciot mhoto cxoahoto c MaTepnajiaMH no o-By CypTceii h 
ByAxaHy CeHT-XeAeHC. IIoATBep^AaeTCfl bmboa o BeAymeH poah 3CAeHbix BOAopocAeii 
b 3apacTaHHH nenAOB h umaxoB. Mh(J) o nnoHepHOH poah CHHe3eAeHbix b ocbochhh 
Ha3eMHbix cy6cTpaTOB (ByAxaHHnecxHx hah aHTponoreHHHx) ocHOBaH ah6o Ha He- 
AOCTaTOHHoik H3yneHH0CTH nepBHx 3TanoB 3xoreHe3a, ah6o Ha HenpaBOMepHOM nepe- 
Hoce bmboaob, noAyneHHbix b Tponnxax, Ha Apyrne reorpa^HnecxHe 30 hh. B yMe- 
peHHOM noflce 3cmah, no hbOaioachham Ha ceBepe EBponbi, b CIIIA h Ha flaAbHeM 
BocTOxe, nepBonoceAeHu,aMH Ha ByAxaHHnecxnx nenAax hbashotch 3eAeHbie h co- 
nyTCTByiomHe hm HexoTopwe ;«eAT03eAeHbie boaopocah. B otahhhc ot cbc^hx 
ByAxaHHnecxHx OTAO^xeHHH, 3aceAaeMbix npeacAe Bcero 3CACHbiMH, Ha CTapbix uuia- 
XOBblX nOHBaX H Ha nOAHX C TepMaAbHHMH npOflBAeHHflMH OCHOBy aAbrOCHHy3HH 
cocTaBAfliOT CHHe3eAeHbie (nepMHHOBa h ap*, 1985). 
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KupOBCKHH Ce;ibCK0X035IMCTBeHHbIM MHCTHTyT IIojiyMeHo 4 IX 1991 

EOTaHHMeCKHH MHCTHTyT HM.B.JI.KOMapOBa PAH 
CaHKT-IleTep6ypr 

MHCTHTyT ByjiKaHOjiorHH ABO PAH 

BjiaflHBOCTOK 


SUMMARY 

The review of the principal literature concerning algal colonization of volcanic substrata and 
the results of our own investigation devoted to the development of algae in slags and ashes of 
the volcanoes of the Kamchatka and the Kuril Islands are presented. In all, 74 species of algae 
have been discovered, including 18 species of the blue-green, 34 — green, 17 — yellow-green 
and 5 of the diatoms. In all cases, the pioneering group consisted of the ordinary, soil unicellular 
green algae, carried by the wind. It is interesting to note that even in five years after the 
Tyatya volcano eruption, one could find living algae in the buried soils under the ash of 
110—120 cm thick («relic algoflora*). 
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3TAIIbI MOPOOrEHE3A CASTANEA SATIVA ( FAGACEAE) 

B TOPAX aaxaphh 

M.T. MAZURENKO, D.B. DZHOBAVA. THE STAGES OF MORPHOGENESIS OF CASTANEA 
SATIVA ( FAGACEAE) IN THE MOUNTAIN REGIONS OF ADZHARIYA 


FIpHBefleHbi pe3yjibTaTbi H3y*ieHHJi aianoB MOp(j>oreHe3a KaurraHa ci>eAo6Horo, npon3pacTaiomero b 
Kmhtphuickom 3anoBeAHHKe (AflacapHsi). BbmejieHO 3 nepwofla h 7 ohto6homop4>, kotopwm cooTBCTCTByiOT 
7 <J)a3 OHToreHe3a. B 3 aBncnMOCTn ot ycjiOBwft MecTOo6MTaHH» Bbi^ejieHbi 3 3Ko6noMopc})bi. 


KaniTaH cbeAo6HUH Castanea sativa Mill. ( Fagaceae ) — aepeBo nepBoii bcjihhhhm, 
OflHH H3 TJiaBHHX KOMnOHeHTOB 6yK0B0-KaiHTaH0BHX JieCOB 3aKaBKa3b5I, noflHHMaio- 

mHxcfl b npeaejiax A^ap™ ao bhcoth 800—1000 m Ha a yp. m., T.e. ao ypoBHJi 
6yxoBMx jiecoB. B pa3JinnHux THnax jiecoB HicKHero ropHoro noaca KanrraH flBjnieTCJi 
ochobhoh jiecoo6pa3yioin;eH nopoaoii (ocTaabHbie apeBecHbie nopoaw — 6yx boctohhmh 
Fagus orientalis Lipsky, rpa6 KaBKa3CKHH Carpinus caucasica Grossh. h ap* — 
npeflCTaBjieHM He ctojib MaccoBo, a 3auacTyio eanHHUHo). Y 3Toro KpynHoro, aocTnraio- 
mero b cpeflHeM 30 m bmc. npaMOCTBOjibHoro aepeBa c noBbimeHHeM bhcotm Haa 
ypoBHeM Mopa 6HOMop<})a He H3MeH5ieTC5i. KaniTaH b oTjiHune ot 6yxa He o6pa3yeT 
noaca KpHBOjiecHii. IfopeaKa Ha BepxHeM npeaejie cBoero pacnpocrpaHeHiui pacTeT 
xax CTjiaHeu;. 

reorpa<|)H5i, SKOJionui, nojie3Htie CBOHCTBa KanrraHa H 3 yuajmcb b CCCP, b tom 
uncae h b Tpy3HH, aa bho. Ha ceroaHsraiHHH aeHb jiHTepaTypa, nocBJimeHHaji KanrraHy, 
TpyflHoo6o3pHMa. B 3anaaHon Tpy3HH HanOojiee nojmafl CBOflxa no KaurraHOBHM 
jiecaM H3AaHa b 1968 r. II.H.Hcchhckhm. AeTaabHO nccaeaoBajm THnbi KanrraHOBbix 
jiecoB rpy3HH A.r.AojiyxaHOB (1953) h B.3.ryjiHcamBHjiH (1950, 1956, 1961). 
IIoflpo6Hoe onncaHHe KamTaHOBbix jiecoB Aa^apnH npHBeaeHo b MOHorpa<l)HH 
A.B.MaH^»:aBHA3e (1980). OaHaxo 6noMop<l)OJiorHuecKHe ocoOchhocth h OHToreHe3 
KaurraHa ao chx nop He nccaeaoBaHbi. 

KaniTaH Cbeao6HHH HMeeT jierKyio n oneHb npouHyio apeBecmiy. OHa jienco 
noaaaeTCsi o6pa6oTKe, npn BbicbixaHHH CTaHOBHTca npouHon, He noaeep^KeHa thhchhio, 
uto oneHb Ba^KHO npn BjiaxHOM KjiHMaTe A^^apun. B HeaaBHeM nponuioM 
6ojibniHHCTBo flOMOB aepeBHHHon nocTpoHKH b Aa^apnH ^ejiajiH H3 KaniTaHa. MHorne 
H3 HHX COXpaHHJIHCb H no CeH fleHb. 3Ta OCo6eHHOCTb flpeBeCHHH nOCXJiy^HJia 
npnnHHOH MaccoBbix BHpy6oK KaniTaHa. B HacTOJimee »peM« KaniTaHOBbie aeca Ha 
TeppuTopun Afl^apnn cmibHO aerpaanpoBajin, oco6eHHO b HH^cHeropHOM noace, 
aKTHBHo ocBoeHHOM cy6TponnuecKHMH xyjibTypaMH n Han6ojiee noflBepaceHHOM aH- 
TponoreHHOMy bjihahhio. 

3HanHTejibHbie MaccnBbi KamTaHOBbix jiecoB b npeaeaax A^^apun cennac mo;kho 
Ha6jnoflaTb b aojiHHe p. Khhtphiuh Ha TeppHTopnn KHHTpmncKoro rocyaapcTBeHHoro 
3anoBeAHHKa, o6pa30BaHHoro cpaBHHTejibHO HeaaBHO, b 1959 r. 3a 30 jieT 3anoBeaHoro 
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pexHMa MHonie jiecHtie MaccHBM, paHee noABepraBinnecfl aHTponoreHHOMy bjihjihhio, 
BOCCTaHOBHJIHCb. 

KHHTpHmcKHH 3anoBeAHnx pacnojio^ceH b io;khoh nacTH 3anaflHoro 3axaBxa3bn 
Ha OTporax AA^xapo-HMepnTHHCxoro xp. Hn^xHeropHan 30Ha 3aH5rra CMeniaHHHMH 
JIHCTBCHHbIMH JiecaMH KOJIXH^CKOrO THna C BeHH03ejieHbIM nOflJieCKOM H3 pOflOfleH^pOHa 
noHTHHCKoro Rododendron ponticum L. h jiaBpoBHinHH jiexapcTBeHHOH Laurocerasus 
offinalis L., KOTopbie npocrapaiOTCfl ot ypoBM Mopa ao BepxHen rpaHHu,bi jieca, 
oxBaTbiBas hhjkhhh cy6TponHnecxHH none, a Tax;«e cpeAHHik h bcpxhhh jiecHbie 
nonca. Pa3JiHHH5i b TeMnepaTypHbix ycAOBnsix BbicoTHbix noncoB 3HanHTejibHM. Tax, 
b cy6TponHnecKOM nonce 3 hmoh TeMnepaTypa He onycxaeTcn HH>xe —1 °C, a jictom 
H e npeBbimaeT +30 °C (3a peflKHMH HcxjnoneHHsiMH). Ha BepxHeM npeflejie cpeflHero 
jiecHoro nonca, Ha bmcotc 800 m Has yp.M., 3 hmoh TeMnepaTypa naaaeT ao —18 °C, 
a jieTOM nacTO npeBbimaeT +30 °C, npnneM kohthh eHTajibHOCTb xjiHMaTa ycmiHBaeTcn 
cyTOHHMMH KOJie6aHH5iMH TeMnepaTyp. B y3xoii aojihhc p. Khhtphihh co3AaeTcn 
CBOeo6pa3HbIH KJIHMaTHHeCKHH pe^KHM, CBtt3aHHMH C CHJIbHbIMH BeTpaMH no flOJIHHe 
pexn, ocoOeHHo b ee BepxHeM TenemiH. B pe3yjibTaTe bctpom HaMeTaeTcn CHer CAoeM 
ao 4—5, a HHoraa h 10 m. 

B TeneHne 1980—1991 it. mm H3ynajm 6noMop4x)jiorHnecKHe ocoOchhocth h 
OHT oreHe3 xamTaHa Cbeflo6Horo Ha TeppnTopnH KHHTpnmcKoro 3anoBeAHHxa. Ma- 
Tepnaji coOnpajm b npe^ejiax Bcero bmcothoto pacnpocrpaHeHnn xamTaHa, Ha Max- 

pOCKJIOHaX AOJIHHM p. KHHTpHmH, XaX Ha KMKHOH 3KCII03HIJ,HH, Tfle CBeTOJIK)6HBMH 
xamTaH npeo6jiaaaeT, Tax h Ha ceBepHOH. 

Ilpn onncaHHH jkhshchhoh 4k>pmm (3KO) xanrraHa mm nojib3yeMcn mctoahxoh 
h TepMHHOjiorHeik, pa3pa6oTaHHMMH hbmh paHee fljin 3KO ApeBecHMx pacreHHH 
(Ma3ypeHxo, XoxpnxoB, 1977, 1991; Ma3ypeHxo, 1980, 1982, 1986 h ap»). 

OHToreHe3 pa3AejineTcn Ha nepnoAM h (J)a3M, npnHHMaeTcn noMTHe ohto6homop~ 
(J)m (Ma3ypeHxo, 1986) — 2K®, cbohctbchhoh onpeAejieHHoii 4>a3e OHToreHe3a. B 
OHToreHe3e xamTaHa 3 nepno^a h 7 4>a3, xotopmm cooTBeTCTByiOT 7 ohto6homop4). 
Ohto6homop4)m conocTaBjinjincb h cpaBHHBajmcb c B03pacTHMMH STanaMH, Bbmejme- 
MMMH B JieCOBOACTBeHHOH npaXTHXe. KpOMe Toro, yHHTMBajIHCb H 3K06h0M0P<})M, 
T.e. 3CO, CBOHCTBeHHMe pa3HMM SXOJIOrHHeCXHM ypOBHSIM. 

B KHHTpnmcxoM 3anoBeAHHxe bmacjichm 3 3ko6homop4)m xamTaHa: 1-n — 
«onymenHan», c ocBeTjieHHMx onymex; 2-n — «jiecHan», c coMXHyTMx jiecHMx 
u,eH030B; 3-n — 3xo6HOMop(})a JiecHoro crjiamja Ha BepxHeM npeaejie pacnpocrpa- 
HeHHsi, Ha BHcoTe 800—1000 m HaA yp. m. 


3xo6HOMopcJ)a 1. «OnymeHHan» 

n e p h o a 1 — «poct»; npeo6jiaflaiOT npou,eccM pocTa. OopMHpyiOTcn ctboji 
h xpoHa. 1-h onmo6uoMop<pa : npopocTXH, oahoochmc pacreHHn. 1-h toa xh3hh. 2-h 
OHmo6uoMop<pa: xycroBHAHoe AepeBije. 2 — 6(10) jieT. 3-h oHmo6uoMop<pa: ;«epAHflx. 
Hanajio iuiOAOHOineHnn. HeBMeoxoe AepeBO c pe^xoM xpohoh (y jiccoboaob — 
«mojioah5ix») . 6(10)—20(30) JieT (pnc. 1, A —D. 4-h onmoduoMopcpa : mojioahc 
reHepaTHBHMe AepeBbn; axTHBHO pacTymne AepeBbn c iuiothoh yceneHHOH xpohoh 
(y jiecoBOflOB — «cpeAHeB03pacTHMe»). 20—40(60) JieT. 

n epnofl 2 — «CTa6HjiH3au,H5i»: pacTeHHn AOCTHraiOT HanOojibmero pa3BHTHn, 
npou;eccM pocTa ypaBHOBemHBaiOTcn npou;eccaMH OTMnpaHnn. 5-x OHmoduoMop & a : 
xpynHMe AepeBbn c mapoBHAHon xpohoh («npHcneBaioiiiiHe»). 40 — 80(100) JieT. 6 -n 
oHmo6uoMop<pa : xpynHMe aepeBbn c moiahmmh bctbsimh («cnejiMe»). 80 — 100(120) 
JieT. 

IlepHOA 3 — «OTMHpaHne»: npon,eccM CTapeHnn, oTMHpaHnn BeTBeik; 3aTeM 
xpoHM ycHjiHBaiOTCfl h b xoHu,e npHBOA»T x OTMHpaHHio AepeBa. 7-si onmoduoMopcpa : 
xpynHbie AepeBbn c pa3pymaioimeHca xpohoh («nepecTOHHbie»). 120 JieT h 6ojiee, 
HHorfla ao 600. 
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Phc. 1. CxeMaTHMecKoe H3o6pa>KeHHe ohto6homojx1> b 1-m nepnoae OHToreHe3a Castanea sativa. 

A — I-a OHmo6uoMop4>a , npopocncH, oflHoocHue pacreHHfl; B — 2-n OHmo6uOMOp(pa, KycroHHflHMe pacreHHa; B — 3-x 
OHmo6uoMOp4*a\ r — 4 -h OHmo6uoMOp<pa, MOJiooue reHepaTHBHbie aepem»a. 


Oxp. noc. Xhho. MaxpocxjioH io;khoh 3kciio3hij,hh Ha BticoTe 800 m Haa yp. m. 
KaniTaHOBHH jiec c peaxoii npHMecbio 6yxa h rpa6a. 

II e p h o a 1 

J-h onmo6uoMop0a. CeMeHa KauiTaHa oneHb xpynHHe. B cbh3h c tcm hto sth 
ceMeHa c MOMeHTa hx onaaeHHsi b oxTJi6pe Mecsme h aajiee noeaaiOT pa3Hoo6pa3Hue 
JKHBOTHbie, pe3KO CHH3KaiOTC5I MaCCOBbie BCXOflM. B TO TKC BpeMfl rpM3yHM HX 
3aKanbiBaiOT, no3TOMy ohh coxpaHjnoTCH. Ho 6ojibmHHCTBO ccmhh b H3ynaeMOH hbmh 
nonyjismHH He;xH3Hecnoco6HO, Tax xax noBpe^eHo HacexoMMMH. B iunocxe 3 
ccmchh, H3 hhx cpeflHee Bcer^a CHjibHee 6oxobmx, He;xH3Hecnoco6HHx; 6oKOBbie 
o6hhho npn C03peBaHHH chjibho noBpe^aeHbi jiHHHHxaMH HacexoMux. 

C oceHH ceMeHa jie;xaT b onajje, 3aTeM — noa tojictmm cjiocm CHera, 
a cjieayiomeH bcchoh nocjie cxoaa CHera b Mae npopacraiOT. IIpopacTaHHe noa- 
3eMHoe, ceMfl^ojiH ocraiOTCsi b noacmnxe hjih b mrae. IlepHoa ot pacceHBaHHH 
ao npopacTaHHH aobojibho onaceH ajia ccmsih. MaccoBbie Bcxoaw, no HamHM 
HaOjnofleHHflM, noflBjiaioTCfl oneHb peaxo. 3to ObiBaeT b roaw, xoraa CHer ao^xHTCH 
pa ho, b KOHu,e 0KTfl6pa—Hanajie Hosi6p5i. CeMeHa Toraa oxa3MBaioTCJi noa a»OH- 
hmm chokhmm noxpoBOM, Tax xax nepBbm CHer jio^khtcsi tohxhm cjiocm, ho 
He CTanBaeT, a btopoh — yxpbiBaeT nonBy, xax oaesuiOM, tojictmm 1—2-mct- 
Pobmm cjioeM. BeceHHee CTanBaHne o6ohx cjioeB CHera HaeT b a»a 3Tana. CHanajia 
b anpejie CTanBaeT BepxHHH, 6ojiee tojictmm h 6ojiee pmxjimh, cjioh; btopoh 
*:e, tohxhh, cjioh CHera o6pa3yeT HacT h craHBaeT MeaaeHHO x Maio Mecsmy, 
nponHTMBasi nonBy Bjiaron, hto 6jiaronpH5iTHO cxa3MBaeTca Ha BeceHHeM co- 
CTOHHHH CeMHH, npOHieaiHHX 3HMHIOIO CTpaTH(|)HXaii;HIO H He BMCMXaiOHJHX BeCHOH. 

Taxne 6jiaronpH5iTHMe ycjiOBHsi cxjiaawBaiOTCfl aobojibho peflxo, pa3 b 40—60 
jieT, xoraa h Ha6jiioaaiOTC5i MaccoBbie bcxoam, oxa3MBaioiu;He bjihahhc Ha o6m;ee 
cocTOAHHe nonyjiauiHH, b xotopoh 6yayT npeofviaaaTb 0flH0B03pacTHMe pacreHHfl. 
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Hmchho 3thm sbjichhcm mojkho o6i>flCHHTb pacnpocrpaHeHHe b cpeaneropHOM 
noflce KHHTpHincKoro 3anoBeaHHxa, b aojihhc p. Khhtphihh, b ochobhom 60- 
jieTHnx pacTCHHH, a Ha coceaHeM ynacrxe — h 120-jieraHx. 

Bojiee apy^Ho ceMeHa KaurraHa npopacTaiOT Ha ptixjibix, HapymeHHMx, jihihchhmx 
paCTHTejIbHOCTH MCCTaXt KpOTOBHHaX, He6oJIbHIHX OnOJI3H5IX, BbI3BaHHbIX CHerOTafl- 
HH6M. 

n epBHMHbiH no6er (nil) npopocTKa ao 10 cm, HeceT ao 6 jihctbcb, h3 kotopmx 
2 BepxHHx HaH6ojiee KpynHbie (10x4 cm). B cepeAHHe jieTa, b Hiojie, y HexoTopMx 
paCTCHHH H3 1-H BCpXHCH HJIH H3 2 BCpXHHX na3yHIHbIX nOHCK OTpaCTaiOT HBaHOBbI 
no6eni ot 5 ao 10 cm a^»» HanpaBjieHHbie koco BBepx. 3th HBaHOBbi 3aMemaiomHe 
no6eni HecyT 5—6 jihctbcb. Ecjih HMeeTca tojibko oahh 3aMem;aioin;Hik no6er, to oh 
npHHHMacT HanpaBjieHHe pocTa nn h pacTeHHe ocraeTCJi oahoochmm. Oahoochoc 
pacTeHHe mo^cct AOCTHraTb 20 — 30 cm bmc. nn b ocHOBaHHH yTOjimaeTca flo 2 mm. 
Kopxa nn ojiHBKOBoro u,BeTa, He apeBecHeeT. TepMHHajibHaa nonxa Bceraa OTcyT- 
CTByeT, ee 3aMem;aeT na3ynraasi nonxa BepxHero jmcra, HaH6ojiee npH6jiHJxeHHafl k 
Bepxymxe h aocTHraiomasi 5 mm. 3Ta oco6eHHOCTb coxpaH5ieTC5i Bceraa. Pacnojio- 
jxeHHMe HHJxe na3ymHbie nonxH 6ojiee MejixHe, CBeTjio-3ejieHbie, o6mhho bo Bcex 
na3yxax jihctbcb xopomo 3aMeTHbi, ho ocTaioTca noKosmjHMHCft. HHoraa 1-H (faasa 
pacTflrHBaeTCfl Ha 2 roaa. 3to 6biBaeT b tom cjiynae, ecjra 3aMem;aioiu;Hik no6er 
HapacTaeT h Ha 2-ik roa, a HBaHOBbi no6ern OTcyTCTByioT. 3aMemaioin;Hik no6er 6ojiee 
KpynHbiH, 25—30 cm, HeceT 10 — 11 jihctbcb, caMbie KpynHbie H3 kotopmx BepxHne, 
13x4.5 cm. 3aMem;aioiniHH no6er OTpacTaeT noa yrjiOM 30 — 40° no OTHomeHHio k 
nn h HanpaBjieH k CBeTy. B HexoTopMx cjiynaax, xpoMe 1-ro xjiMCTOBHAHoro 
3aMemaiomero no6era, OTpacraeT h 2-h cBepxy. Oh oTcraeT b pocTe h o6mhho 
3(J)eMepHbiH. PacTeHHe aocraraiOT 30—40 cm bmc. (pnc. 1,^4). 

2-h oHmoduoMop&a . Ha 2-ik hjih 3-ik roa xpymiMik 3aMemaioiu;Hik no6er HanHHaeT 
BeTBHTbcsi. OTpaCTaiOT 1 hjih 2 6okobmx no6era. BeTBjieHHe motkct HanaTbca y;xe 
b 1-H roa, a Ha 2-ik toa pacTeHHe npno6peTaeT KycTOBHAHyio <|)opMy. Ho BepxHHik 
npnpocT ocTaeTca 6ojiee KpynHbiM, 25—30 cm, oh ojihctbch no Bceik npoTscxeHHOCTH: 
HeceT ao 11 jiHCTbeB pa3MepoM 14x4.5 cm. B otjihhhc ot HacTosns^Hx KyCTapHHKOB 
KycTOBHAHaa cJ)opMa pocTa lOBeHHjibHHx pacTeHHik KauiTaHa co3aaeTC5i b pe3yjibTaTe 
BeTBjieHHA, a He xymeHHsi. 

3hmoh no6erH xaiirraHa noa CHeroM npn^HMaiOTCfl k nonBe h nojieraiOT bhh3 no 
CKjiOHy. BecHoik co cxoaom CHera nepBHHHbiik h 6okobmc no6ern pacnpsiMjifliOTCJi, ho 
coBceM npsiMocTosiiAHMH He CTaHOBflTca. B KOHenHOM HTore nn npocTHpaeTca o6mhho 
ropH30HTajibHo (T.e. noa HexoTopMM yrjiOM k HanpaBjieHHio CKjiOHa), a KOHenHMe 
BeTBH HanpaBjieHM b epTHxajibHO (opTOTponHo). KaniTaH, Oyaynn CBeTOjno6HBoik nopo- 
aoik, yjxe c nepBbix 3TanoB oHToreHe3a cnjibHee OTpacTaeT h BbinpsiMjisieTCfl Ha 6ojiee 
ocBemeHHbix MecTax, Ojiaroaapsi neMy xycr npno6peTaeT HenpaBHjibHyio oaHo6oKyio 
4)opMy (pnc. 1 , E,B) , ycTpeMjieHHyio k 6o;iee ocBemeHHOMy npocTpaHCTBy. 

Ha 3—4-ik roa onepeaHoik 3aMemaiomHik no6er yBejiHHHBaeT BMCOTy pacreHHsi 
ao 50 — 60 cm, a b ocHOBaHHH o6o3HanaeTca ctbojihk, orojieHHMik Ha ynacrxe ao 10 
cm, Tax Kax nepBbie 6oKOBbie no6ern oTMHpaioT. Kopxa Ha ctbojihkc KopHHHeBaa, 
b HecKOjibKHx MecTax pacTpecKHBaeTca. HeOojibinasi xpoHa HenpaBHjibHoik cjjopMM, 
HeceT 2—4 BeTBH, pa3BeTBjieHHMe Ha 3 — 4 nopflaxa. npHrn6aHHe BeTBeik h Mojioaoro 
CTBOJiHKa npoaoji»caeTC5i. H3-3a bmcokoto CHe;«Horo noxpoBa (2 — 3 m) HHoraa o6jia- 
MMBaiOTCfl Kax ctboji, Tax h BeTBH. Ecjih ctbojihk nocjie cxcaa CHera He o6jioMaH, 
TO OH H3 ropH30HTajIbHOrO C0CT05IHH5I nepeHACT B BepTHKajIbHOe, T.e. BMnpflMHTCfl, 
h 6yaeT HanpaBjieH xoco BBepx. npnpocTM aocrnraiOT 20 — 25 cm a.h. h HecyT no 
10—12 JiHCTbeB, nOHTH COOTBeTCTBylOIAHX pa3MepaM JiHCTbeB B3POCJIHX paCTeHHH 
(20x7 cm). Ecjih ;xe ctbojihk o6jiaMHBaeTCfl, to H 3 BepxHeik nonxH Ha ocraBmeikcsi 
tkubovl nacTH CTBOJia OTpacTaeT hobmh 3aMemaiomHik no6er, npmiHMaioiAHik HanpaB¬ 
jieHHe MaTepHHCxoro. Oh npoaoji^aeT HapacTaHne CTBOJia, bctbhtcsi. Ha 2-ik roa 
nocjie o6jiOMa He6ojibma5i xpoHa BoccraHaBjiHBaeTCsi. Ha xpyTHx cxjioHax y xyc- 
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tobhahoix) pacTeHHH ctboji Bcersa xopotxhh, He 6ojiee 10 cm; 6oxobmc bctbh, 
CTpeMHmnecfl k CBeTy, xpynHMe h no aahhc paBHbi AHAnpyiomeMy CTBOJiy. 

OneHb pe^KO pacreHHsi pa3BHBaiOTCsi He Ha xpyTMx cxAOHax, a Ha pobhmx 
jiecHbix noAsmax. Ha Taxon nonane, HaxoAflmeiiCfl Ha bmcotc 600 m HaA yp.M., 
pacnoAO»ceH iihtomhhk c cesiHii;aMH. KycroBHAHafl <|)opMa y pacreHHH b hhtomhhxc 
coxpaHaeTCfl tojibko b TeneHHe nepBbix 2 jie t, 3aTeM ctboa HanHHaeT pe3xo pacTH 
BBepx, 6oKOBbie no6ern noA CHeroM o6AaMMBaiOTC5i. 06pa3yeTcn <|)opMa ;xepAH5ixa. 
B AaHHOM CAynae xpoHa He OAHo6oxa5i, a paBHOBcAHxasi. B hhtomhhxc hhotab b 
pe3yjibTaTe CHeronaAOB ctboahx He toabxo npHni6aeTC5i, ho h o6AaMHBaeTCH. B 
3tom cjiynae xycroBHAHOCTb BoccTaHaBjiHBaeTCsr 3a cneT HecxoAbxnx no6eroB, OTpa- 
craiomHX H3 cnsimHx nonex, ho nepe3 toa caMMH BepxHHH no6er ycHAHBaerai, 
npoAOJuxasi HapacraHHe CTBOAa. 

B nHTOMHHXe XyCTOBHAHOCTb M07KCT OTCyTCTBOBaTb HAH 6bITb XpaTXOBpeMCHHOH. 

B CTaAHio »:epAHflxa pacreHHe Mower nepeiiTH y;xe Ha 3—4-h toa, ho (f)opMHpoBaHHe 
AepeBija mo^kct 6mtb 3aAep;xaHO h Ha 5—7 act, H3-3a Toro hto oOaombhm xpoHa 
h Bepxymxa CTBOAHxa. 

Ha MOAOAOM CTBOJIHXe B03M02KH0 OTpaCTaHHe He6oAbmHX (5—7 CM RJI.) 34>e- 
MepHbix 6oxoBbix no6eroB, rAaBHaa poAb xoTopbix 3axjnonaeTCfl b co3ahhhh Han6oAb- 
rnero xoAHnecTBa ahctbm aah cxopeifriiero BoccraHOBjieHHJi HopMajibHoro pocTa AepeBa 
npn noBpe^KACHHH. MaccoBoe OTpaCTaHHe 3<i)eMepHMx no6eroB 6biBaeT toabxo nocAe 
noBpe^AeHHH. 

B 3toh (J>a3e HanHHaeTCfl eAHHHHHoe iuiOAOHomeHne. B na3yxax BepxHHx ahctbcb 
3axjiaAHBaiOTCfl 2 — 3 cepe^xxn, xoTopbie nbuisiT b TeneHHe Bcero hiohh; 2 ;kchcxhx 
HeB3paMHbix iiiBeTxa HaxoAflTca Ha Bepxymxe npnpocra. no Mepe OTu,BeTaHH5i cepe^xxn 
OTBaAHBaiOTCfl, ocTaeTca Tojibxo BepxHAfl (pe3epBHaa) cepe^xxa, pacnoAO^xeHHasi 
P^aom c ^xeHCKHMH i^BeTxaMH h oOecneHHBaiomafl ontuieHne, ecAH TaxoBoro He 
npoH3oiiiAO c coceAHHx AepeBbeB. 3aB5i3H pa3BHBaiOTC5i 6biCTpo, b TeneHHe 2 — 2.5 Mec 
C03peBai0T ceMeHa, xoAionne nAOAbi pacrpecxHBaiOTCfl b xoHu,e ceHT5i6pji—oxTJi6pe. 

3-n OHmo6uoMop<pa: ;xepAH5ix. K 7-AeTHeMy B03pacry 3to — 6bicrpo pacrymee 
AepeBO C HHU,eBHAHOH XPOHOH, 2 — 3 M BMC., XOTOpafl 3HMOH OCTaeTCfl HaA CHe^KHMM 
noxpoBOM. Ctboa He npHrn6aeTC5i, a ocraeTCsi npaMMM. B hhxhch nacTH Ha ynacrxe 
2.5 m oh oroAeH, ero AnaMeTp b ochobbhhh 2 cm. BMrne pacnoAaraeTca peAxasi 
xpoHa, cocToamasi H3 10 bctbch 1-ro nop^Axa. Bctbh xpoHbi craHOBATCsi AOAroBenHMMH 
h BeTBATca ao 5—6-ro nop^Axa. Ohh HanpaBAeHbi xoco BBepx noA yrAOM 45° no 
OTHOHieHHK) X CTBOAy. CaMMe XpynHMe BeTBH HaXOAHTCfl B OCHOBaHHH KpOHM, B 
HanaAe (J)a3bi hx npoTH^xeHHocTb paBHa 2 m. 

KpoHa coxpaHaeT OAHo6oxyio tfcopMy, Tax xax bctbh, HanpaBAeHHMe ot cxAOHa 
(x nepH(|)epHH), BcerAa xpynHee Tex, xoTopMe OTpacTaiOT co ctopohm cxAOHa. Ytoa 
OTXAOH eHHA 3 thx BeTBeik ot BepTHxaAH — TOAbxo 30 — 35, a nepBMx — 50 — 60°. 

Hact 6mctpmh pocT AepeBa b BMcoTy. BoxoBbie no6ern, OTpacraiomHe e^xeroAno H3 
na3yx BepxHHx ahctbcb nponuioroAHero npnpocTa, b 1-h ix>a aocthtbiot ypoBHH 
TepMHHaAbHoro npnpocTa. BAaroAapa 3T0My Bepxymxa xpohm, cocrosimafl H3 3 no6e- 
roB, iuiocxaa (pnc. 1, D. Ha 2-h roA 2 6 okobmx no6era OTCTaiOT b pocTe ot ochobhoto, 
OTXAOH5HOTC5I B CTOpOHM H 4>OpMHpyiOT 6oKOBbie BCTBH. HpHpOCT CTBOAB CHOBa OTpaCTa- 
eT BBepx, h HOBbie 6oxoBbie no6ern CHOBa nonra aocthtbiot ero BepmHHM. 3to noBTO- 
paerca HeoAHoxpaTHo. Tax o6pa3yiOTCfl hctxo Bbipa^ceHHbie b stoii 4>a3e apycM 1-ro 
nopjiAKa (Ma3ypeHxo, XoxpaxoB, 1991). B xpoHe HacnHTMBaeTca 5—7 sipycoB, 
HH^KHHe BeTBH 6oAee xpynHMe h BMTAHyTMe, oco6chho caMas nnTKnaa bctbb, hto b 
H exoropoH creneHH HapymaeT neTxoe apycHoe CTpoeHHe moaoaoix) AepeBa. K xoHu,y 
4>a3M npnpocTH ctboab h 6okobmx bctbch eme 6oAee yBeAHHHBaiOTCfl. OopMHpyiOTCfl 
ocHOBHbie nacTH AepeBa — ctboa, bctbh, xpoHa. Bctbh, OTpacraiomHe b stoii 4>a3e, 
MoryT (J)yHxi^HOHHpoBaTb b TeneHne Bcero AMbHeiimero OHroreHe3a. 

Pa3BHTHe BeTBH HanHHaeTCH c o6pa30BaHHa 6oxoBoro no6era, xotopmh nepe3 
2 — 3 roAa craHOBHTCfl cxcacthoh ocbio, ocHCBaHneM bctbh, ctboaom 2-ro nop^Axa. 
BeTBb pacmHpHeTCfl, pa3BeTBAsisicb Ha 5—6 nop^xoB, nocAe nero MonteT ao- 
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rpaflHpoBaTb, orojiM ctboji, hjih ee bctbjichhc npoAOjnxaeTCsi b nocjieAyiomHe 4>a3u, 
a caMa BeTBb c roAaMH craHOBHTCsi Bee 6ojiee h 6ojiee moiuihoh, ynoAo6ji5i5icb CTBOJiy 
flepeBa, ho pacnojio;xeHHOMy b KpoHe. KpoHa aepeBa flimeBHAHasi, Hecxojibxo 
pacuiHpeHHas k nepH<|)epHH, peflKaa, b Hen bhahm npocBeTbi. Bctbh Ha xoHu,ax 
CMbixaiOTCfl, h hx nocjieAHne npHpocTbi (o6jiHCTBeHHa« nacTb — 30Ha ;xH3Heo6ec- 
neneHHfl) CBHcaiOT bhh3. 

B ymejibe p. KHHTpHmH HaMeTaeT CHera cjioeM ao 4 m h 6ojiee. H3-3a chjibhhx 
CHeronaflOB jioMaiOTcsi bctbh. CHer HajinnaeT, 3aMep3aeT Ha bctbhx, ho o6jiOMaHHbie 
BepxymKH mojioahx ^epeBbeB 6hctpo BOCcraHaB jiHBaiOTCH. BeTBb, OjiHxaHiuafl k 
o6jiOMy, BbinpiiMjisieTCfl BBepx h npoAOjnxaeT HapacTaHHe CTBOjia. Taxnx BHHy^eH- 
HHX CMCH M02KCT 6bITb HCCKOJIbKO. HoCJie CHJIbHbIX nOJIOMOK OTpaCTaiOT MHOrOHHCJIeH- 
Hbie no6eni H3 cnsnmix nonex — no6ern AonojmeHHsi (Ilfl). Hx, xax npaBHjio, 
OHeHb MHOrO. 3a nOXpOBOM H3 MOJIOAWX nfl nOJIHOCTblO CKpblBaiOTCfl Becb CTBOJI H 
OCHOBaHH5I CTapblX BCTBCH. BojIblHHHCTBO Ilfl 3<t)eMepHbie, flpynie BCTB5ITC5I 2 — 4 
roaa h 3aTeM OTMHpaiOT, h tojibko eflHHHiiibi H3 hhx MoryT astb Hanajio aojitobchhoh 

BCTBH. 

IIoflo6Hbie 5iBjieHH5i Mbi Ha6jnoA3JiH h y SBKajiHnTOB Eucalyptus cinerea F.Muell. 
b xyjibType EaTyMexoro OoTaHnnecxoro ca^a. nocjie xojioahoh 3hmm 1985 r. y hhx 
OTMepjia Bca xpoHa. B TeneHHe 2 — 3 jict ctbojim dBxajmnTOBbix AepeBbeB 6buiH 
noKpbiTbi rycTMM noxpoBOM no6eroB AonojiHeHHsi. Eahhhu,m H3 hhx o6pa30Bajin 
bctbh, ocTajibHbie TIJl h hx chctcmm oTMepjiH, ho b nepBbie 1 — 2 roAa nocjie ni6ejiH 
xpoHbi jiHCTBa Ilfl oOecnenmia flepeBy npoAOjnxeHHe HopMajibHoii accHMHjismHH. 
OflHaKO y SBKajiHnTOB 3to, Beposmio, peaxu,H5i Ha axcrpeMajibHbie ycjiOBHsi CBoen 
poAHHu — Ha noxapn. y xaurraHa, oOHTaiomero b aojihhc p. Khhtphihh, 3to 
ABjieHHe BnojiHe o6mhhoc, Tax xe xax h o6jiomm; oho B03HHxacT exeroAHO. Axthbhoc 
pa3pacTaHHe nfl xapaxTepHO He tojibxo rjix xepAHsixa, ho h rjiz Bcex nocjieAyiomHx 
CTaflHH. 

K xoHu,y 4)a3bi aepeBO AoernraeT 8 — 10 m bmc. IIjioflOHomeHHe craHOBHTCsi 6ojiee 
peryjiapHbiM. CoimeTHH pacnojiaraiOTCsi Ha caMbix xpynHbix, xoporno ocBemeHHbix 
no6erax. Ohh yxe He eflHHHHHbi: xpoMe xohchhoh xhcth (cepexxn), H3 na3yx 3 — 4 
BepxHHx jiHCTbeB OTpacTaeT eme Hecxojibxo coimera#. 

4-si oHmo6uoMop<pa: Mojioflbie reHepaTHBHbie AepeBbsi («cpeflHeB03pacTHbie», no 
TepMHHOJIOrHH JieCOBOflOB) (pnc. 2). 

nofl TepMHHOM «cpeflHeB03pacTHMH» jiorHnecxH noflpa3yMeBaeTca aocthxchhc 
cepeflHHbi OHToreHe3a, cpeflHero B03pacra pacreHnsi. OflHaxo b othoihchhh xaniTaHa 
3to flajiexo He Tax. flepeBo b 3toh 4>a3e HaxoAHTCsi eme b ctb^hh axTHBHoro pocra. 
fljiH jiecoBOflOB xe rjiaBHbiM xpHTepneM 5iBji5ieTC5i ocoOchhoctb ApeBecHHbi, ee cne- 

JIOCTb. 

HfleT HHTeHCHBHbiH poor AepeBa b BbicoTy. ExeroAHbie npHpocTbi AOCTHraiOT 
MaxcHMyMa — b cpe^HeM 35—40(50) cm. Tax xe 6bicrpo yBejiHHHBaeTCH AnaMeTp 
CTBOjia. B Hanajie (J)a3bi oh paBeH 9—10 cm, b xoHu,e cf)a3bi AOCTHraeT 35 — 48 cm. 
KpoHa HanHHaeTCH Ha bmcotc 2 — 3 m. B hhxhch nacrn ee HaxoAHTCsi HanOojiee 
xpynHaa bctbb (6 — 8 m aji.), HanpaBjieHHas x CBeTy, x xoHu,y 4>a3bi OHa MO»:eT 
npHHHTb ropH30HTajibHoe nojio^eHne. OHa 4>yHxu,HOHHpyeT b TeneHne Bcero nepnofla 
OHToreHe3a h x CTapocrn OTMHpaeT BMecre c aepeBOM. IIo Mepe pa3BHTHsi CTpyxTypa 
bctbh ycjio^cHaeTCfl, ee cxejieTHaa ocb (ctboji aepeBa) b ochobbhhh orojineTca, 
OoxoBbie OTBeTBjieHHH Ha Heii OTMHpaiOT, 0HHin;a» ee. Ha paccrosiHHH 1.6 m ot 
CTBOjia BeTBb BeepoBHAHO pacHinpaeTCfl, HacnHTbiBaeTCH ao 5 nop^AxoB 6ojiee mcjixhx 
cxejieTHMx BeTBeH. Ha xoHii,e bctbh HaxoA«TCfl caMtie moaoamc, 2 — 3-acthhc, eme 
He oxpeniHHe no6em. B otjihhhc ot HanpaBAeHHbix xoco BBepx cxcjicthhx oceik 
OHH CBHCaiOT BHH3. BeTBb ACAHTCfl Ha 3 30HbK 1) CTBOJI BCTBH, HMeeT npOTH^KCHHOCTb 
2 — 2.5 m; 2) pa3BeTBjieHHbie cxejieTHbie och, hmciot npoTH^xeHHocrb 3 — 7.5 m, 2 m 
iunp.; 3) nocjieAHHe 2 — 3 npHpocra, hjih 30Ha ^H3Heo6ecneneHHH, 1 — 1.5 m aji. 

C npoTHBonojio^cHOH CTopoHbi Me«Ay ctbojiom h cxjiohom pacnojiaraerc^ Tax^ce 
xpynHan bctbb, ho MeHee pa3B eTBjieHHasi, ne m Ta, xoTopan OTpacTaeT ot cxjioHa (x 
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Phc. 2. MojiOAue reHepaTMBHbie aepeBba. 

B uempe chhmk& — flepeBO c onuioHeHHofl k flOJiHHe pem (k ceery) KpoHoft. Bern* c nporoBonojioKHoft cropoHbi npH- 

BCHMaerca k creany. 

CBeTy). OHa pacTeT koco BBepx, xax 6 h npHXHMaacb k CTBOjiy, hto6h nojiy^HTb 
Handojibinee kojih^cctbo CBeTa. 3ra 2-a BeTBb TaK*e nejimcsi Ha 3 3 ohh, ho 

KOJIHHeCTBeHHbie COOTHOmeHHfl 30H 3AeCb HHbie: 1) CTBOJI BeTBH, BbITHHyTOH Ha 

3—3.5 m; 2) acejieTHbie och BeTBH, 4—7.5 m; 3) 30Ha acH3Heo6ecneHeHHJi, 1—1.5 
m aa. Oco6eHHocTbio craojia BeTBH, Tax ace Kax h ochobhoix) CTBOJia AepeBa, HBjineTCH 
to, hto oh no Bceii CBoen npoTHxeHHOCTH hctko BbipaxeH h hact ao cbmoh BepmHHH 
KpoHbi, He TepHHCb b Hen. Rpyrnrae BeTBH b MHHHaTiope KonnpyioT Bee AepeBO, 
HMefl cbok) He6o^bmyio KpoHy, ho c hhhmh pa3MepaMH h HanpaBjieHHHMH pocra. 
Bbime b xpoHe AepeBa HaA KpynHWMH bctbamh HaxoAHTca ao 10 nop^AKOB pa3Hwx 
no BejmHHiie h pa3BHTOCTH HanpaB^eHHbix koco BBepx bctbch, pacnojiaraiomHxcfl 
no cropoHaM CTBOJia. B coBOKyimocTH Bee BeTBH o6pa3yiOT KpynHyio 5iHu,eBHAHyio 
KpoHy, 12—16 m b AnaM., b ocHOBaHHH yceneHHyio. OHa hcckojimco HenpaBHjibHOH 
(J>opMM, BbiAaeTCsi b cropoHy CKjiOHa, 3axBaTbiBan o6beM 6o;iee ocBemeHHoro npo- 
crpaHCTBa baojib cmioHa. Flo Mepe pocra b bhcoty 6ojiee KpynHbie BeTBH craHOB&TCsi 
CKejieTHbiMH, a MejiKHe AerpaAHpyiOT (pnc. 2). 


4 BoraHH^eciarit xypiuui, N? 8, 1992 r. 
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BeTBjieHne CTBOJia hact TaxHM nyTeM: e^xeroAHO H3 BepxHen na3yniHOH nonxn 
o6pa3yeTC5i xpynHMH (30 — 35 cm) opTOTponHMH no6er, npHHHMaioiAHH HanpaBjieHHe 
pocTa CTBOJia. Oh HeceT ao 16 jihctbcb pa3MepaMH 25.7x8.5 cm, pacnojKWKeHHMx 
no Been ero fljiHHe. TepMHHajibHMH no6er b 6ojibniHHCTBe CAynaeB iuiOAymHH. Hn;xe, 
Ha nponuioroflHeM npnpocre, OTpacraiOT 2 6oxobmx no6era pa3MepaMH ao 10 — 15 
cm, HanpaBjieHHbix koco bbcpx, Tax;xe b ochobhom iuioaymnx. Ohh asiot Hanajio 
6oKOBbIM BCTB5IM HJIH OTMHpaiOT MOJIOAMMH. Eme HH3KC no npnpOCTy MOryT OTpaCTH 

2 — 3 yKoponeHHbix (1 — 2 cm) a^eMepHbix no6era, HecymiHx 2 — 3 jincra. Ha 2 — 3-h 
roa nocjie OTpacraHH 5 i 6ojiee cjia6bie H 3 othx no6eroB OTMHpaiOT, h Tax nponcxoAHT 
e;xeroAHO. Bojiee cnjibHbie no6enn craHOB 5 iTC 5 i cxcjicthmmh ocsimh, npoAOJuxaiOT 
BeTBHTbcsi, ho h npHpocTbi Ha hhx 6ojiee xpynHbie, a 6oxobmx no6eroB Monger 6htb 
TOJ ibxo oflHH — 3 aMemaiomHH. Ho TOMy ;xe rany hact HapacTaHne bctbch. Oaho- 
BpCMCHHO C yBejIHHeHHeM pa 3 MepOB AepeBa, Ha6opOM BMCOTM, pa3BCTBACHHCM KpOHbl 
HAeT h o6njibHoe iuioAOHomeHne. Bo BpeMsi abctchhsi bcsi xpoHa noxpHBaercsi 
COUiBeTHflMH H BMI 7 I 5 IAHT 6ejIOH OT HX 06HJIHSI. 

3hmoh HexoTopbie 6oxoBbie bctbh o6;iaMMBaiOTC5i, h TorAa Ha cxejieTHHx ocsix, 
Ha CTBOjie OTpacTaiOT MHoronHCJieHHMe no6eni AonojmeHH5i, xoTopue, Tax tkc xax 
h b npeAHAymeik 4>a3e, 6 mctpo BoccraHaBjiHBaiOT bctbh. 

n e p h o a 2 

5- a oHmoduoMop&a. flepeBO AoernraeT 26 — 28 m bmc. h npoAOjnxaeT mcajichho 
pacTH b BHCOTy npn npnpocrax ctbojib 15 — 20 cm. flnaMeTp ctbojib AoernraeT 
MaxcHMyMa — 48—50 cm. IIpapocT CTBOJia Hecxojibxo 3aMeAJmeTC5i (20 — 30 cm), a 
x xoHu,y 4>a3bi hact Ha cnaA (pnc. 3, A ). 

KpoHa npoAOjuxaeT yBejmnHBaTbcsi b pa3Mepax. OOjiHCTBeHHasi nacrb Bee Aajiee 
OTOABHraeTCH ot rjiaBHoro ctbojib, a BHyTpH xpoHbi o6pa3yiOTC5i 3Ha*iHTejibHMe 
nycTOTbi. Hh3kh5I5i, HaH6oAee xpynHaa 6oxoBasi bctbb npHHHMacT ropH30HTajibHoe 
nojKwxeHHe, T.e. xax 6m 0Tni6aeTC5i b CTopoHy. Ctboji bctbh AoernraeT 5 — 7 m aji.; 
2-si 30Ha bctbh — ee pa3BeTBjieHHa5i cxejieTHasi nacn> — Tenepb Aocraraer 7 — 10 
m rji. h 10 m ninp. 3oHa ;KH3Heo6ecneneHH5i ocraercsi npe^HHx pa3MepoB. BepxHHe 
xpynHMe cxejieTHMe bctbh, OTpacTaiomne co ctopohm cxjioHa, npoAOJi^caiOT Hapa- 
CTaTb, ho He OTrn6aiOTCH, a, Hao6opoT, xax 6m npn^xHMaiOTCsi x CTBOJiy. 

B xpoHe HacHHTMBaeTca 13 — 15 bctbch pa3Hbix pa3MepoB, OTpacraiomHx to 
CTporo ropH30HTajibHO, to xoco BBepx. KpynHMe, moiahmc cxejieTHMe bctbh npo- 
AOjuxaiOT yxpynHflTbca, a 6ojiee cjia6Me OTMHpaiOT. IIo xpa^M bctbh CMMxaiOTcsi 
Me«Ay co6oh, o6pa3ysi cahhoc u,ejioe — xpoHy AepeBa, npHo6peTaioiuiyK) dfro pMy 
xynojia, xpasi xoToporo BHH3y AOcrnraiOT nonBM. B cepeAHHe xpoHM (b nojiy3aTe- 
HeHHH) HeCXOJIbXO CAa6MX BeTBeH CBHCaCT BHH3. LJbCTXOB, a TeM 6oAee IUIOAOB Ha 
hhx He 6MBaeT. TojimHHa hx cxejieraMx oceii He npeBMinaeT 1 — 2 cm, ohh cjia6o 
BeTBiiTCsi, npoTsirHBasiCb bhh3 Ha Hecxojibxo MerpoB, npHoOperasi «iuiaxynyio» 4>OpMy. 
B 3thx BeTBflx HacHHTMBaeTCfl ao 20 nop5iAxoB no6eroB. CTpyxTypHO iuiaxynne 
3aTeHeHHMC bctbh oTjiHnaioTcsi ot xpynHMx bctbch. Oahh cjiaOMH no6er CMeHaeTCfl 
Bcero oahhm TaxHM ;xe cjia6MM 3aMemaiomHM no6eroM, H3pcAxa — A»yM5i no6eraMH, 
H3 xotopmx 6ojiee tohxhh h cjia6MH Bcxope OTMHpaer, a 6ojiee xpynHMH npoAOjuxaer 
HapacTaHne miaxyneH bctbh. njiaxynne bctbh nacTO 3anojiH5iiOT cepeAHHy xpoHM. 
HuorAa hx MHoro, HHorAa cahhhu;m. riynxn no6eroB AonojiHeHH5i npoAOji^xaiOT 

n05IBJI5ITbC5I Ha CXeJICTHMX BCTB5IX. BoJIbUIHHCTBO HCAOJITOBCHHO, H TOJIbXO CAHHHI^M 

h3 hhx AaiOT Hanajio iuiaxyneH bctbh. 

6- h OHmo6uoMop<pa: xpynHoe AepeBO c xynojioo6pa3HOH xpoHoik h pacxHAHCTHMH 
BCTB5IMH («CnejIMe», no TepMHHOJIOrHH JieCOBOAOB). 

flepeBo HaxoAHTca b ctbahh nojiHOH cnejiocTH, T.e. Aacr HaH6oAbinee xoahhcctbo 
ACjioboh ApeBCCHHM. flepeBbA AOCTHraiOT b cpeAHeM 35 m bmc., a ctbojih — 80 cm 
b AnaM. Poct b BMCOTy h no AHaMerpy hact oneHb mcajichho h x xoHii;y (}>a3M, 
xorAa y;xe B03M0»:Ha ecTecTBCHHas CMepTb AepeBa, cxoaht Ha hct. BcrpeqaiOTCH 
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Phc. 3. CxeMaTHMecKoe H 3 o 6 paa<eHHe KauiTaHa b cpeflHeM h cTapmeM B 03 pacTe. 

A — cra6HJiH3ai^Ha pocroBbix npoueccoB, 2-ft nepHO# oHToreHe3a; B — 3-ft nepHOfl, «OTMHpaHHe». 


CTapeiomiHe 3x3eMiui5ipbi, #o;KHBaioii{He ao 600 jieT h 6ojiee, ho 3to peaxoe hckjiio- 
HeHHe. H3BCCTHO, HTO KaiHTaH MO»CeT 2KHTb flO 1000 JieT, HO TaKHX npHMCpOB flJIJI 
A^^capHH mu He 3HaeM. 

KpoHa TepaeT xoMnaxTHOCTb. )KH3Hecnoco6HO 13—15 HaH6ojiee xpynHHx BeTBeik. 
MeHee aojiroBenHbie OTMHpaiOT, orojiasi cpe^Hioio nacrb KpoHbi. HanpaBjieHHe pocra 
xpynHHx BeTBew caMoe pa3jiHHHoe, ecTb cpean hhx h HanojioBHHy o6;iOMaHHbie, h 
c o6jiOMaHHoii BepxymxoH. 

B hhjkhch MacTH CTBOjia 1-a, HaH6ojiee xpynHaa BeTBb nacro npeBpamaeTca 
b paBHopeHHbm rjiaBHOMy CTBOjiy 2-ii ctboji, anaMeTp xoToporo Taxoii ;xe, xax 
y rjiaBHoro (ao 80 cm). Ot 2-ro CTBOjia, Tax ;xe xax ot ochobhoix), OTBeTBjisnoTCH 
CKejieTHbie bctbh. B ^bhhom cjiynae 3to bctbh 2-ro nopflflxa, ho ohh xpynHbie, 
xax h bctbh 1-ro nopanxa, pacnojio;«eHHbie Bbirne, Ha rjiaBHOM CTBOjie. 3th 
bctbh BxoflflT b cocTaB xpoHbi Bcero aepeBa, b coBoxynHocTH o6pa3ya xyno- 
jioo6pa3HMH rnaTep. 

CpeflHflfl nacTb xpoHbi orojiaeTCsi, nacro 3anojiH5ieTC5i HeaojiroBenHbiMH iuia- 
XyHHMH BeTBSIMH H no6eraMH flOnOJIHCHHfl, B03HHKHOBeHHe XOTOpblX CTaHOBHTCH 
MaccoBHM. Qhh ^KHByT 1—2 rofla, 3aTeM OTMHpaiOT. Ha CMeHy hm OTpacTaiOT 
HOBbie, h Taxon npoijecc Ha6jnoaaeTC5i nocroflHHo. KpoHa pefleeT. 1 -h 30Ha 
caMbix xpynHbix 6okobhx BeTBeik (ctbojiob) BbroirHBaeTCfl 6ojiee ne m Ha 10 m, 
no Been npoTfl^xeHHOCTH bctbh orojisnoTca h o6pacTaiOT Flfl. 2 -h 30Ha Tax;xe 
pe^eeT. H3-3a y chjihbbiou^hxch npou;eccoB otmhpbhhh cxejieTHbie och bo 2-h 
30He npHHHMaioT caMbie pa3Hoo6pa3Hbie tfcopMbi. Kohu,h BeTBeik He CMbixaiorai, 
b hhx o6pa3yiOTCH 3HanHTe;ibHbie, H3 rofla b rofl yBejiHHHBaiomHecfl nycTOTH. 


4 * 
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Cjia6tie CBHcaiomHe bctbh npoT5irHBaiOTC5i CBepxy bhh3 Ha 10—15 m, AOCTHrasi 
noMBbi. Ha CTBOJie MoryT o6pa30BaTbcsi 2 —3 ayiuia. IIjioflOHomeHHe, xax h 
npeayje, oOmibHoe, ho ceMeHa nacTo c nmjibio (pnc. 3, E). 

n e p h o a 3 

7-h oh mo6uoMop0a: KpynHoe pa3pymaiomeecji aepeBO («nepecTOHHMe», no 
TepMHHOJIOrHH JieCOBOflOB). 

TojimiHHa CTBOjia 80—100 cm. BcrpenaiOTCfl 3x3eMiui5ipbi co ctbojiom ao 2 m 
tojiia. HHorfla hmcctch 2 KpynHbix CTBOjia, 2-h h3 hhx o6pa30BaH hhjkhch cxcjicthoh 
BCTBbio. flnaMeTp 2 ctbojiob OAHHaxoB. OTMHpaHne BeTBen ycitnHBaeTCfl, yBejiHHHBa- 
lOTCfl npocBera b xpoHc, TepsieTCfl npaBHjibHOCTb ee KOH(|)Hrypau,HH. CTapbie bctbh 
o6jiaMMBaiOTCJi, a b hx ocHOBaHHH nosiBjisnoTCfl HeflOJiroBenHbie chctcmm noOeroB 
(J)OpMHpOBaHH5I (CIIO). Ha o6jIOMaHHMX BeTBflX npOflOJI»caiOT MaCCOBO n05IBJI5ITbC5I 
HeflOjiroBenHbie nfl, npeHMymecTBeHHo 3<i)eMepHbie. ycHjiHBaeTCsi pa3Hoo6pa3ne 
KOH(t)HrypaH,HH BeTBen KpOHbl. yBeJIHMHBaeTC5I flynjIHCTOCTb CTBOJIOB. HHOrfla o6jia- 
MbiBaeTC5i Bca xpoHa. 2Khbmm ocTaeTca ctboji Ha ynacrxe ao 10 m h 6ojiee, Ha hcm 
OTpacTaiOT HeflOjiroBenHbie bctbh, bo3hhkiuhc Ha 6a3e no6eroB 4>opMHpoBaHHsi. npo- 
flOji^aiOT OTpacTaTb nynxn HeflOjiroBenHbix CnO, o6paMjisi5i My<|)TOH ocHOBaHHC 
CTBOJia. end) B03HHKaiOT H Ha KOpHflX panoM co ctbojiom. Taxne end) 6ojiee 
flOjiroBenHbi h MoryT a^tb Hanajio AonepHeMy nopocjieBOMy noKOJieHHio xaurraHa. 
OcHOBaHHC CnO yKopeHaeTCfl, hto o6ecneHHBaeT hm nepBOHanajibHO nacranHyio, 
a 3aTeM h nojiHyio aBTOHOMHOCTb. npn nojiHOM pa3pymeHHH CTBOjia, HacrynaiomeM 
b kohu,c OHToreHe3a, bo3mo;kho coxpaHeHHe nopocjieBoro noKOjieHM. Phaom c neHbKOM 
axTHBHo OTpacTaiOT Mojioflbie Cnd>. C roflaMH ohh npnoOpeTaiOT nojiHyio caMocro- 
ATejibHocTb, neMy cnoco6cTByeT OTFHHBaHHC neHbxa h MaTepHHCxoii kophcboh CHcre- 
Mbi nepBoro noKOjiCHH^. 

Bo3hhkhobchhc BereTaTHBHoro noTOMCTBa bo3mo;kho h npn py6xax, nojiOMxax. 
3flecb, Tax ;xe xax h b <J)a3e crapemifl, npsiMOH peaxijHeH Ha pa3pymeHHe jiBji5ieTC5i 
bo3hhkhobchhc nopocjiH, XOTOpafl, yXOpeH5I5ICb, flaeT HOBOe BereTaTHBHoe nOXOJieHHe 
xauiTaHa. 


3xo6HOMopcJ)a 2* «JIecHan» 

B coMXHyTOM jiecHOM coo6mecTBe (b 3Btchchhh) b nepnofle OHToreHe3a xauiTaHa 
BbmejiaeTCfl 6 hjih (peace) 7 4>a3. 

1- h onmoduoMopcpa: npopocTox, oahoochhc (1—2 ro^a). 

2- h onmoduoMopcpa : xycroBHjjHbie pacreHnsi. B 6ojiee chjibhom 3btchchhh (pasa 
OTcyTCTByeT [3—4(5) jict]. 

3- h onmo6uoMop(pa : acepAHsix [5—20(30) jict]. 

4- h onmoduoMopipa: Mojiojjoe reHepaTHBHoe AepeBo c xynojioo6pa3HOH xpohoh 
[20—40(60) jict]. flajibHeiimHH xoa 0HT0reHe3a hact Tax ace, xax y pacTCHHH Ha 
onymxax. 

1- h onmoduoMopcpa. PacreHHsi oahoochhc. Tax ace xax h y onymeHHHx pacTeHHH, 
B03MOaCHO o6pa30BaHHe HBaHOBbIX no6erOB, HO pa3MCpbI 3aTCHCHHHX paCTCHHH MeHb- 
rne. 

2- h OHmo6uoMop<pCL KycroBHflHbie pacreHHsi <|)opMHpyiOTC5i Tax ace, xax h b 
ocBeTjieHHOM BapnaHTe, ho MeHee xoMnaxTHbi h hmciot mchbiuhc pa3Mepbi. 

B HexoTopbix cjiynaax xycroBHAHasi (})opMa noA nojioroM jieca OTcy tctb yeT. TorAa 
nn b nepBbie 2 roAa He bctbsitcsi MOHonoAnajibHo (xoth hhoiab h B03HHxaiOT cjia6He 
3(|)eMepHbie Ookobhc no6ern). 3aMemaioin;He no6ern 6 mctpo yBejiHHHBaiOT BbicoTy 
pacTeHHH, HMeiomero dpopMy xjibicra. Oahoochoctb coxpaH^eTca ao 4—5 act. 
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3- n onmoduoMopcpa: acepAHsiK. C 5—6-jieraero B03pacra HanHHaeTCsi aKTHBHoe 

MOHonoflHajibHoe BeTBjieHHe. Bokobmc no6ern aaior Hanajio nepBMM bctbam, KOTopue 
name Bcero 6biBaiOT HeAOjiroBenHbiMH. BeTBjieHHe h HapacTaHHe aepeBa hact Tax 
*:e, KaK h y onymenHOH 4)opMbi, ho KpoHa HeceT Bcero 3—4 bctbh, T.e. 6ojiee 
peflKaa. . 

4- h oHmo6uoMop(pa. OopMa kpohm TaKasi ;«e, KaK y pacreHHH Ha onymKax, ho 
6o;iee peflKaa h MeHbmero AnaMeTpa. 

flajibHeiimHH xoa 0HT0reHe3a onncMBaeMOH 3 ko6homop<J)h cxo^c c xoaom ohto- 
reHe3a onymenHHx (})opM, ho hact c 3aMefljieHHeM hhtchchbhocth BeTBjieHHH, a 
cjieflOBaTe^bHo, h Bcero 4>opMHpoBaHH5i KpOHbl. 


3Ko6HOMop4)a 3. JlecHoft CTjiaHeij 

Bjih3 bcpxhch rpaHHijbi noaca KamTaHOBbix jiecoB Ha bhcotc 1600 — 1800 m Haa 
yp.M. Ha Kpyrax, npeHMymecTBeHHo ceBepHbix CKjioHax b 3apocjisix kojixhackoix) 
BeHH03ejieHoro nofljiecKa (niKepnaHH) KHHTpHmcKoro 3anoBeflHHKa H3peaka o6pa3y- 
eTC si CTejiiomaflca (})opMa KanrraHa cbeAo6Horo. PacreHHH yrHeTeHM h He iuioaohocht. 
Bbme^eHM cjieflyio^He ohtoOhomop^m: 1-h — OAHOocHbie pacreHHsi (1-h toa 
pa3BHTH5i); 2-si — He6ojibiuoH CTjiaHHK (3—10 jieT); 3-si — cTjiaHeu, (10—30 jict); 
4-si — aerpaflHpyiomHH CTjiaHHK (ot 30 ao 50—60 JieT). 

1- 5i oHmo6uoMop(pa. B chjibhom 3aTeHeHHH noA nojioroM BenH03ejieHbix Kyc- 
TapHHKOB npopocTKH KauiTaHa, Kax npaBHjio, He6ojibuiHe (ao 10 cm), cjiaOue, 
HBaHOBbix no6eroB Ha hhx He o6pa3yeTCH HHKorAa. PacreHM opTOTponHHe, b <|)opMe 
XJIHCTHKa. 

2- 51 oHmo6uoMop0a . 3hmoh HeOojibmon 1 -jicthhh xjimcthk npH^KHMaeTCH CHeroM 
k noHBe bhh3 no ciuioHy, Ha cjieflyiomHH toa co cxoaom CHera oh He pacnpHMjisieTCJi, 
a ocraeTca npH^aTMM k nonBe. Ha HeM OTpacraioT 1—2 3aMemaiomHx no6era, 
paBHbix nepBHHHOMy, HanpaBjieHHbix opTOTponHO. Bjiaroflapa 3TOMy pacTeHHe 
npHo6peTaeT 4>opMy ca6jieBHAHoro CTjiaHHKa c nojieraiomeH nacrbio (10 cm) h c 
ca6jieBHflHO npHnoAHHMaiomeHCfl nacrbio (10—15 cm), cocroameH H3 1—2 no6eroB 
2-ro nopoAKa. B cneAyiomyio 3HMy npH»:HMaeTC« k nonBe h 2-h npnpocT, yBejiHHHBaa 
nojieraiomyio nacrb, KOTopaa k 3TOMy BpeMeHH craHOBHTCsi CKejieTHOH ocbio 0.5 cm 
T ojim. 

B nocjieAyioimHe roAw npoHexoAHT to tkc caMoe: Hapocume 3a jieTO no6ern 
npH^HMaiOTca 3 hmoh k nonBe, a 1-jieTHne (MOjioAwe) npHnoAHHMaiOTCsi. TaKHM 
nyTeM hact yBejiHneHHe crejnomeHCJi cxejieTHOH och. OHa mo;kct 6biTb pa3BeTBjieHa 
Ha 2—3 nop^AKa. Ha 5—6 -h toa npHnoAHHMaiomaflCfl nacrb craHOBHTCH 6ojibme h 
6ojiee pa3BeTBjieHHOH. B pe3yjibTaTe MOHonoAnajibHoro BeTBjieHHsi OTpacraioT rjiaBHHH 
no6er (10—15 cm) h oAHOBpeMeHHo 1—3 6 okobmx, hcckojibko MeHbniHx no pa3MepaM. 
njioAymnx no6eroB HeT. Kpaa CTjiaHHKa craHOBsiTCJi hihpokhmh, BeepoBHAHO 
pacumpaiOTCfl, BbicoTa opTOTponHOH Hacra AOCTHraeT 20—30 cm. 

3- 5i OHmo6uoMop<pa. OTpacraHne bhh3 no CKjiOHy h nocjieAOBaTejibHoe yBejinneHne 
iuiarnoTponHOH nacTH pacreHHsi npoAOJUKaiOTca. 3accb, b ochobbhhh pacreHHfl, BbiAe- 
jiaeTCfl TOjibKO OAHa rjiaBHaa CKejieTHaa ocb — ctbojihk, TaK KaK 6oKOBbie ee otbctb- 
jieHHfl nocTeneHHO OTMnpaiOT. flajiee cjieAyiOT CKejieTHbie och 2-ro nopHAica, TaK»:e 
njiarHOTponHbie. Bcero Rjimia nojiermeik CKejieTHOik nacTH AOCTHraeT 4 — 5 m. Ca6- 

jieBHAHo ute npnnoAHHMaiou^aHcs opTOTponHaa nacrb B03BbimaeTC5i ao 1 m, Ha Heik 
HacHHTbiBaeTCfl 2 — 4 nop^AKa He6ojibmnx no6eroB, 6—8 CKejieTHbix oceik 3 —4-jieTHero 
B03pacTa h ao 15 1-jicthhx, a b AHaMeTpe He npeBbimaeT 1 m. MHorne no6eni 
OTMnpaiOT b 1-h roA, APyrne — Ha 2 —3-h toa. TaKHM nyTeM hact oTpacraHHe KycTa 
bhh 3 no CKjiOHy. YKopeHeHHH CKejieTHbix oceik He 6biBaeT, ho nacTO Ha hhx B03HHKaiOT 
no6ern AonojiHeHna, KOTopbie MoryT 6biTb Kax 1 -jicthhmh, Tax h 6ojiee AOJiroBenHbiMH. 

Bbicoxan pereHepau;HOHHafl cnoco6HocTb xanrraHa h OTcyTCTBHe BereTaTHBHO 
noABH^Hbix xycTOB Ka^yTca, Ha nepBHH B3rji«A, CTpaHHHMH, oco6eHHO no cpaBHeHHio 
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c thhhhhmmh CTjiaHu,eBMMH (J)opMaMn ay6a noHTHHCKoro, 6epe3M MeflBefleBa h 6yKa 
boctohhoix). y KaniTaHa CTejnomasicfl (fcopMa jihihb (fcaxyjibTaTHBHafl, Hnxoraa He 
6biBaeT o6jiHraTHOH h BCTpenaeTcii pe^Ko. 

CTJiaHeil, M02KH0 pa3flejIHTb Ha 4 30HMt 1) B OCHOBaHHH y KOpH5I CTejIIOmHHCfl BHH3 
no cmioHy ctbojihk 1 m aji.; 2) njiarHOTponHbie CKejieTHbie och 2-ro nopaAxa; 3) opTO- 
TponHbie CKejieTHbie och; 4) MOJioflHe npnnoAHHMaiomHecfl o6jiHCTBeHHbie no6ern. 

4-x onmoduoMopcpa. IIo Mepe OTaajieHHsi ot rjiaBHoro xopHsi no6eni craHOBflTCfl 
cjia6biMH, npHTOK iuiacTHnecKHx BemecTB h boah 3aTpyAH5ieTC5i, nosiBjisnoTCJi 
npH3H3KH AerpaAau,HH. nepHtfcepHHHasi nacTb nocreneHHO OTMHpaeT, BeTBjieHHe npe- 
xpamaeTca, ho otmhpbhhsi xycra noxa He nponcxoAHT. Enje HexoTopoe BpeMH Ha 
CTBOjiHxe OTpacTaiOT IIO, Bcer^a HeAOJiroBenHMe. 3aTeM Bee pacTeHHe OTMHpaeT. 

noMHMO pa3Hoo6pa3Hbix SKOAorHnecKHx (npHpoAHbix) ycjiOBHH Ha xaniTaHe, xax 
h Ha Apynix apeBecHbix nopoAax, otphuatcjibho cxa3MBaeTC5i xo3flHCTBeHHaa aefl- 
TejibHOCTb HejiOBexa, b HacraocTH BbipySaHne. npH stom ot mctoaob py6xn, cpoxoB 
ee npoBeAeHHH h t.a. ohjibho 3aBHCHT c{x)pMa B03HHKaioiu,eH Ha ocraBineMCfl nHe 
nopocAH. nopocjieBbie tfcopMbi b ijejiOM uoxotku Ha ecrecTBeHHbie, B03HHxaioiAHe b 
KOH u,e OHToreHe3a (7 -h oHTo6HOMop4)a), OAHaxo MoryT noHBjiflTbcn y;xe co cpeAHHx 
CTa^HH 0HT0reHe3a (4—6-a ohto6homopc})m). KpoMe toto, npH HexoTopMx (})opMax 
xo35iHCTBOBaHH5i aobojibho xpynHHe nHH xaiirraHa MoryT Ha HeonpeAejieHHo fljiHTejib- 
Hoe BpeMH xax 6 m 3aMHpaTb, HaxoAflCb noA naxoTHMM cxjioeM, OAHaxo npn npexpa- 
meHHH CeAbCX0X03flHCTBeHH0H aeflTejIbHOCTH OHH CHOBa npo6y«aaiOTCH. 3 th 6homop» 
(J)bi, o6fl3aHHMe cbohm noflBjieHHeM nejiOBexy, b otjihhhc ot npnpoAHMx 3 ko6homop 4) 
cjieaoBaAO 6 h o6o3HaHHTb oco6mm tcpmhhom — aHTpono6noMop(f)M. 
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SUMMARY 

Castanea saliva is one of the main components of the beech-chestnut forests of the 
Transcaucasian regions. In Adzhariya these forests come up to the height of 800—1000 m 
above the sea level, up to the beech forest belt. The chestnut tree is the main forest-forming 
species in the different types of forest in the low mountain belt. Other tree species, Fagus 
orientalis Lipsky, Carpinus caucasia Grossh. etc., occur much less frequent and often only 
individually. The biomorph of this large, straight-trunked tree of nearly 30 m in height does 
not depend upon its location on the mountain slope. Unlike the beech tree, the chestnut tree 
does not form the belt of croocked forest. It sometimes grows like a trailing shrub at the upper 
limit of its distribution. 
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3KOJIOrHHECKHfl[ AHAJIH3 COAEP2KAHH5I IIHrMEHTOB B JIHCTbJIX 
TOPHO-TYHAPOBblX KYCTAPHHHKOB 

G. A. KORNYUSHENCO, L. V. SOLOVJOVA. THE ECOLOGICAL ANALYSIS OF PIGMENT 
CONTENTS IN LEAVES OF THE MOUNTAIN-TUNDRA DWARF-SHRUBS 

H3yMeHO coaepacaHHe xjiopcx})HHjia h xapOTHHOHAOB b jihctbsix 19 bhaob xycTapHHxoB h xycrapHHHxoB 
ropHow TyHflpw Xm6hh. B npeaejiax TaxcoHOMHMecxHx h axojiorHHecxHx rpynn pacieHHM npOBe^eHO 
conocTaBjieHHe pa3Hbix nwrMeHTHbix xapaxTepHCTHx, nojiyneHHbix nyieM pacneTa Ha eflHHHijbi cbipoft 
(Mcbip), cyxofi (M cyx ) Maccbi h iuioiaaAH jiHCTa (S n ), xax Mexc^y co6oh, Tax h c BejiHMHHaMH coAepxcaHHa 
BOAbi h yaejibHOH noBepxHocTHOH iuiothocth jiwcTa (ynnjl). IIoKa3aHO, hto reHOTHnHMecxafl h 

MOAH(J)HKai;HOHHa5I H3MCHMHBOCTH nHITVieHTHblX XapaKTCpHCTHK HMeiOT OAHHaKOByiO <t>eHOMeHOJIOrMIO. 

CoAep>KaHne nwrMeHTOB b pacneTe Ha w BejiHMHHa yiHUI hmciot o6paTHyio jiHHewHyio CB&3b h 

HBJIHIOTCH HaH6oJiee MyBCTBHTejIbHbIMH HHAHKaTOpaMH, CnOCo6HbIMH OTpa>KaTb Mepy HanpBXCeHHOCTH 9X0- 
jiorMHecKoro peacHMa, cx^aAMBaiomerocsi b 9xoTonax ropHO-ryHApoBoro jiaHAina<j)Ta. rpynnw bhaob xy- 
CTapHHMKOB, pa3JiHMaioiiiHec5i no apeajiaM hjih 6noMop(j)aM, He hmciot AOCTOBepHbix pa3JiHMHH no xoh- 
IieHTpailHH nHTMeHTOB B AHCTbSLX. BCeft COBOXynHOCTH H3yHeHHbIX BMAOB nOAyHeHO ypaBHeHHe 

AMHewHOM perpeccHH, OTpaxcaioiuee 3aBHCHMOCTb MOKAy ruiomaAbio cpeAHero ajisi nonyjraaHH B3pocjioro 
AHCTa h adcojiiOTHbiM coAepxcaHHeM b hcm nnrMCHTOB. 

BnepBbie coaepjKaHHe nnrMeHTOB y 15 bh^ob ropHO-TyHapoBLix pacreHHH Xh6hh 
6hjio onpeflejieHO H.H.Fopthkoboh (1950). JI.MJIyKbflHOBa c coTp. (1986) onpe- 
ACjihjih coaepjKaHHe imrMeHTOB y 43 bhaob KycrapHHqKOB h TpaB b tom paiioHe. 
3tot MaTepnaji 6hji Hcno;ib 30 BaH mix cpaBHCHHR pacreHHH pa3Hbix noftCOB (Jlyxbji- 
HOBa, 1988; JlyicbsiHOBa h aP-, 1990). AaHHMe no nnrMeHTaM nojiyneHbi h ajir 
apyrnx paiiOHOB 3anojnipbii (Tieszen, 1970; ropMinHHa, KncejieBa, 1982; IIonoBa 
h ap., 1984; TepacHMeHKO h ap., 1988). 

OaHaxo ao chx nop He npoBoanjica cpaBHHTejibHHH aHajiH3 iuiacTHAHMx nnrMeHTOB 
y TyHapoBLix pacreHHH H3 pa3HMx SKOTonoB TyHapoBoro jiaHamacJyra, xotr hmchho 
T axon noaxoa npeacraBjisieTCfl HanOojiee HH4x)pMaTHBHMM rjm H3yneHHR aaanTapHH 

BHaOB, npOH3paCTaK)IHiHX B SKCTpeMaJIbHMX yCJIOBHRX. 

Tpe6yeTC» TaxjKe pemnTb Bonpoc o tom, Ha KaxoH H3 napaMeTpoB jincTa (Ha 
Af Cbip , Af C yx hjih S n ) cjieayeT paccHHTbreaTb mirMeHTM npn SKOjiorHnecKHx Hccaeao- 
BaHHRx. CymecTByiomHe MHeHHsi no 3T0My Bonpocy xpaiiHe npoTHBopenHBH. Tonica 
3peHH5i B.H.JIio6HMeHKo (1916) npeacraBjnieTCfl Handojiee o6ocHOBaHHOH: oh ycra- 
HOBHJI, HTO MaKCHMajIbHO B03M0JKH3R JlflX BHaa KOHU,eHTpaiI,H5I XJIOpO(|)HJUia B eaHHHIi;e 
CbipOH MaCCbl JIHCTa RBJiaeTCR BeJIHHHHOH HaCJieaCTBCHHOH, n03T0My BHabI MOJKHO 
xapaxTepH30BaTb 3 toh bcjihhhhoh h cpaBHHBaTb no stoh BejiHMHHe (JIioOhmchko , 
1916; JIioOhmchko, BpnjuiHaHT, 1924). B3»b ee 3a ocHOBy npn H3yneHHH aaanTau,HH 
nHPMeHTHoro annapaTa pacreHHH k CBeTy, JIioOhmchko (1935) npHineji k BbiBoay o 

TOM, HTO 3Ta BCJIHHHHa OTpaJKaeT Mepy CBeTOJIK)6HR BHaOB, 6yaynH MHHHMaJIbHOH 

y CBeTOjno6oB h aocTHraiomeii MaxcHMyMa y TeHejno6oB. 

OaHaxo TeopHH aaanTapnn nnrMeHTHoro annapaTa k CBeTy 6buia pa3pa6oTaHa 
JIlo6HMeHKO JIHIHb npHMeHHTCJIbHO K ({)HT0Il,eH03aM C BepTHKajIbHOII HpyCHOCTbK), 
4x>pMHpyiomHMC5i b ycjiOBHux yMepeHHoik, cy6TponHnecKOH h TponHnecKOH 30H, b 
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KOTOpMX nOJIO^KeHHe paCTeHHH pa3HWX BHAOB OnpeflejIfleTCfl 6 hOTHHCCXHMH OTHO- 
uieHH5iMH, a coaep^KaHHe iuiacTHAHMx nnrMeHTOB 3aBHCHT npeame Bcero ot xoahhc- 
CTBCHHBIX H Ka^CCTBCHHblX BapHaiJHH CBeTOBOIO <|)aXTOpa. HuaSl KapTHHa CKJiaflM- 
BaeTca b 30Hax c oxcrpeMaAbHMMH ycAOBnsiMH. fljia CTpyKTypti pacTHTejibHtix 
coo6m;ecTB 3flecb xapaxTepHO to, hto CHHy3HH pacnpeAeAsnoTca He b BepTHKajibHoii, 
a B ropH30HTaJIbHOH njIOCKOCTH, T.e. HMeeT MeCTO «neCTpOTHOCTb» HJIH «M03aHHH0CTb» 
HX CTpoeHHfl. B TaKHX yCJIOBHHX nHrMeHTHbie CHCTCMM 4>OpMHpyiOTCfl B CpaBHHTejIbHO 
paBHbIX CBeTOBHX yCAOBHHX, npH 3T0M BeflymHM (J)aKTOpOM cpeflbl ABJIfleTCH HH3KBH 
TeMnepaTypa, a He cbct (IfoaHOB, 1928). Oco6oro BHHMaHHH 3acAy;xHBaeT tot cJiaxT, 

HTO B aAanTHBHUX peaKIJHSIX paCTeHHH BAHHHHe XAHMaTHHeCXHX yCJIOBHH 3flecb 

npeBajinpyeT HaA 6 hothhccxhmh cbshsimh (Thxomhpob, 1956). Hcxoah h 3 3Toro, mm 
CHHT aeM BeCbMa BepOSITHMM, HTO B yCJIOBHflX, I^e KJIHMaTHHeCKHH (J)HJIbTp CTporo 
JIHMHTHpyeT B03M0JKH0CTH npoH3pacTaHH5i, MOjx}x)MeTpHMecKHe h crpyxTypHMe 
a^ailTHBHbie npH3HaKH JIHCTa AOA2KHM 6MTb CTporo CXOOPAHHHpOBaHM C yCAOBHHMH 
BHemHeii cpeflM h Meamy co6oh. 

II,ejib pa6oTM coctoht b tom, hto6m, Hcnojib3ya aaHHMe no coAep^xaHHio nnrMeHTOB 
xax npncnoco6HTejibHMH npn3Hax k ycAOBHsiM 4xyrocHHTe3a, noHsiTb xapaxTep aaan- 
TaiiiHH nHFMeHTHoii chctcmm (JjoTocHHTeTHHecKoro annapaTa xycrapHHHxoB k pa3HO- 
o6pa3HMM yCAOBHHM IOpHOH TyHflpM. 

fljia Bbi5iBjieHH5i crpaTeniH aAanraimn Heo6xoflHMo 6mjio conocTaBHTb Anana30HM 
BapbHpoBaHHH nHrMeHTHMx xapaxTepncrax, paccMHTaHHbie Ha pa3HMe napaMeTpH 
jiHCTa, c flHana30H0M H3MeHeHH5i coflep^KaHHH nnrMeHTOB b n;ejiOM jihctc fljia Been 
coBOxynHocTH H3yneHHMx bhaob. 


MaTepnaji h mctoam 


OcHOBHan nacTb pa6oTM 6buia npoBeseHa Ha 6a3e IIoji5ipHo-ajibnHHCKoro 60- 
TaHHnecKoro ca^a-HHCTHTyTa r.KnpoBcxa. MaTepnaji 6 mji co6paH jictom b 1983 h 
1984 rr. Ha ceBepo-BOCTOHHOM cxjiOHe ropM ByAbflBpnopp b ropHO-TyimpoBOM nosice 
Ha BMcoTe 400—800 m Has yp.M. H3 100 bhaob paCTeHHH ropHO-TyriApoBoro noaca 
Xh6hh (CepeOpaxoB, KyBaeB, 1951) b Han6oAee THnHHHHx xycrapHHHxoBO-Tpa- 
bsihhctmx TyHApax o6nTaeT jiHuib 38 bhaob (Cepe6pnxoB, 1961). H3yneHHMe HaMH 
43 BHAa xycTapHHHxoB h TpaB — o6hhhmc rjiz iophoh TyHApM bham, xapaxTepH3yio- 
mne ropHo-TyHApoByio pacTHTejibHOCTb Xh6hh b panoHe c6opa MaTepnajia. * 

B AaHHOH craTbe paccMOTpeHH pe3yjibTaTM, nojiyneHHHe ajia xycTapHHxoB h 


XyCTapHHHXOB, SIBJI5HOIAHXCSI AOMHHaHTaMH IOpHO-TyHApOBOH paCTHTCJIbHOCTH. 

JlHCTOBMe npo6M coOnpajm no onucaHHon paHee MeTOAnxe (KopHiomeHxo, 1989). 
y BenH03ejieHMx xy ct apHHMxoB ahctba npouuibix act h Texymero roAa co6npajra b 
OTA eAbHMe npo6M. B 3axoHMHBuiHx pocT ahctbax Texymero ix>Aa, xax npaBHjio, 
C0Aep»:aHHe nniMeHTOB 6 mjio Bbime, neM b CTapnx ahctbhx. IIpo6m jiHCTbeB Texymero 
roAa BBHAy hx no3AHero OTpacraHnsi (nocAe imeTeHHsi) co6npajiH b nepBon nojiOBHHe 
aBrycra. 

C^eAyeT 3aMeTHTb, hto MeTOAnxa c6opa MaTepnaAa 6buia opneHTHpoBaHa Ha 
noAyneHHe 6oAbinoH cpeAHeii aji^ AOxaAbHOik nonyAfln,HH npo6bi AHCTbeB, 3 a- 
kohhhbuihx poor, ho ao HanaAa hx CTapeHHfl. 3 to cootb eTCTByeT MaxcHMyMy Ha- 
xoiuieHHH nnrMeHTOB b OHToreHe3e AHCTa. 

IlHrMeHTH H3 AHCTbeB SXCTpanipOBaAH 100%-M ai^eTOHOM, nOCAe nero 
3xcthhxu;hio H3Mep5iAH Ha (J)OT03AexTpoxoAopHMeTpe (03K) a^i^ onpeAeAeHHH xoh- 
u,eHTpaii,HH xAopo4)HAAa. 3aTeM sxcTpaxTM 3anaHBaAH b crexAHHHHe aMnyAM h ao 
xpoMaTorpa(|)HHecxoio onpeACAeHHH xapoTHHOHAOB xpamum npn i < 0°C. 


OM3MKo-reorpa4)MMecKMe ycjiOBHsi m onepK pacTHTejibHOCTH Xn6nHCKoro ropHoro MaccnBa 
npeflcraBjieHbi b KHnre B.A.MnuiKHHa (1953). AccouHauHH pacTHTejibHOCTH no BbicomoMy njxxJjmno b 
pawoHe c6opa MaTepnajia onncaHw b pa6oTe H.r.Cepe6psncoBa h B.E.XyBaeBa (1951). 
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JXjm aHajiH3a xapoTHHOHAOB Hcnojib30BajiH xpoMaTorpacJ)Hio b tohkom cjioe cmcch 
aACop6eHTOB (Hager, Meyer-Bertenrath, 1966; KopHiomeHKo, CamwxHHxoB, 1969). 
KapoTHHOHflw Ha xpoMaTorpaMMe pa3Aeji5um He Ha Bee HHAHBHAyajibHMe xomhohchtm, 
a JIHHIb Ha 2 (^paKU.HH — XapOTHHOB H KCaHTO(J)HJUIOB. 3xCTHHXH,H5I SJIIOaTOB 
xapoTHHOHAOB onpeAejiajiacb Ha 03K. fljisi pacneTa xoHijeHTpauHH (fipaxunH xcaH- 
TO(|)HJIJIOB HCn0JIb30BajIH KajIH6pOBOHHbIH K034xJ)HH 1 HeHT, nOJiyneHHMH JIIOTeHHa, 

KOTopbiH Bcer^a xojiHnecTBeHHO npeo6jiaflaji b cmcch. 

fljia xa;«Aoro BH^a 6 mjio npoaHajiH3HpoBaHO ot 6 ao 12 npo6. PaHee (KopHio- 
meHKO, 1989) 6buia noxa3aHa xopomaa BocnpoH3BOAHMOCTb AaHHbix no roaaM, ajia 
pa3HbIX BHAOB 6bUIH paCCHHTaHM flOBepHTejIbHbie HHTepBaJIbl. MaXCHMajIbHbie 3Ha- 

neHH« OTjiHnajiHCb ot cpeflHHx He 6ojiee ne m Ha 15%. 

Ilocxojibxy, xax oTMeuajiocb Bbirne, jinuib MaxcHMajibHbie rjm BHAa 3HaneHH5i b 
pacneTe Ha M cwp MoryT xapaxTepn30BaTb bha, b pa6oTe npeacTaBjieHbi tojibxo caMbie 
BbicoxHe (MaxcHMajibHbie) 3HaneHH5i H3 Bcex nojiyneHHbix, a Tax;xe cooTBeTCTByiomHe 
hm AaHHbie no nnrMeHTaM b pacneTe Ha cahhhijm M cyx h S n . 2 

XapaxTepncTHxa pacTeHHH pa3Hbix TaxcoHOB h axojiorHHecxHx rpynn 

H3yneHbi cjieAyiomHe xycTapHHxn h xycrapHHHXH (19 bhaob). 

Ericaceae: Andromeda polifolia L., Arctostaphylos uva-ursi (L.) Spreng., 
Arctous alpina (L.) Nied., Calluna vulgaris (L.) Hull., Harimanella hypnoides (L.) 
Cov., Loiseleuria procumbens (L.) Desv., Phyllodoce coerulea (L.) Bab., Vaccinium 
myrtillus L., VMliginosum L., V. vitis-idaea L.; Empetraceae : Empetrum 
hermaphroditum Hager.; Diap ensiaceae: Diapensia lapponica L.; Cap- 
rifoliaceae : Linnaea borealis L.; Belulaceae: Betula nanaL.; S alicaceae: 
Salix glauca L., S. polar is Wahlenb., S.reticulata L.; Rosaceae: Dryas octopetala 
L.S.I., Sibbaldia procumbens L. 

3th bham npHHaajie;xaT x 7 ceMeiiCTBaM. CaMoe MHoronHCJieHHoe ceMeiicTBO — 
BepecxoBbix, oho npeACTaBjieHO 10 bhabmh, a ceMeiiCTBa boahhhxobmx, AnaneHCHeBHx, 
JKHMOJIOCTHMX H 6epe30BbIX — JIHHIb 1 BHAOM KaXAOe. HaJIHHHe pe3XO o6oCo6jieHHMX 
TaXCOHOMHHeCXHX eAHHHH,, He HMeiOIHiHX 6JIH3XHX COpOAHHeH, — OAHa H3 XapaXTepHHX 

ocobeHHocTeik TyHApoBoii pacTHTejibHocTH (lOpueB, 1966). 

SxoTonojiorHHecxne rpynnbi xycrapHHnxoB, nnrMeHTHbie h CTpyxTypHbie xapax- 
TepncTHXH cpeAHero rjix nonyjismHH BHAa jrncra h 3HaneHH5i ero iuioiuaAH npeA- 
CTaBjieHbi b Ta6ji. 1. Bee nocjieAyiomHe Ta6jiHii,bi h pncyHxn nocrpoeHM Ha , ochobc 
H,H(|)poBoro MaTepnajia Ta6ji. 1. 

H3yneHHbie bham othochtch x 3 pa3HbiM cjjeHopHTMOTHnaM: BenH03ejieHbie (10 
bhaob), AHCTonaAHbie hjih jieTHe3ejieHMe (7 bhaob), jieTHe3HMHe3ejieHbie (2 BHAa). 

CorjiacHO xjiaccHtJjHxaijHH jKH3HeHHMx opM PayHxnepa (Raunkiaer, 1934), oth 
bham npeACTaBAfliOT co6oh BecbMa OAHopoAHyio rpynny xycTapHHHxoB-xaMetfiHTOB 
hjih xaMe(|)HTOB-reo4)HTOB. Jlrnnb cn66ajibAH5i — eAHHCTBeHHMik reMHxpHnTo<t>HT, a 
2 H3yneHHbix xycrapHHxa — HaHO(J)aHepo(J)HTM. no xjiaccH^Hxau.HH H.r.Cepe6paxoBa 
(1955), H3yneHHbie xycrapHHHXH npeAcraBjisnoT co6oh 3 rpynnbi 3xo6homop(J), 
pa3AHnaioiAHecH no TaxoMy npH3Haxy, xax cJiopMa (HanpaBjieHne) pocTa no6eroB; 
npocTpaTHHe (mnajiepHwe), reMHnpocTpaTHbie h opTOTponHbie (npsiMOCTOJiHHe). 

CpeAH H3yneHHMx bhaob npeACTaBjieHbi pa3Hoo6pa3Hbie reorpa^HnecxHe ajieMeH- 
tm: apxToajibnnikcxHe bham — 7; apxTHnecxHH — 1 (rapHMaHejuia MoxoBHAHan); 
rHnoapxTHnecxHe — 4; 6opeajibHMe — 4; ocTajibHMe 3 BHAa nepexoAHoro rana (2 
apxTo6opeajibHOMOHTaHHMx h 1 nmoapXTOMOHTaHHMH). 


IlnoiiiaAb jiwcTa y Bcex bhaob mu onpeAejisuin xax ero npoeicAHio Ha miocicocTb, T.e. y^HTbiBajin 
jinuib yy ruiomaAb, KOTopasi HenocpeacTBeHHO a6cop6npyeT CBeT, 6e3 yneTa 3arayTOCTH KpaeB ( Andromeda 
polifolia ) hjih H30jiaTepajibHoro crpoeHnsi jihctoboh imacTHHKH {Harimanella hypnoides , Phyllodoce 
coerulea, Empetrum hermaphroditum ). B nocjieflHeM cjiynae, no a&hhmm HexoTopbix aBTOpOB, imoiAa^b 
npoeKAHH jiHCTa Ha luiocxocTb yABanBaetcji. 
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TABJIMUA 1 


CTpyKTypHbie m nwrMeHTHbie xapaKTepHCTHKH jiwcTa y pacreHHH pa3Hbix SKOTonojionmecKHx rpynn 
OyiH Kaxcfloro BH^a npHBeaeHbi #aHHbie, cooTBeTCTByiomHe MaxcnMajibHOMy HaKoruieHHio nwrMeHTOB 
b eflHHwue cbipoH Maccbi jiwcra; Bbi6opxa npOH3BeaeHa H3 6— 12 onpeaejieHHH) 
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IIpHMeqaHHe. OeHopHTMOTmibi: B3 — BeMH03ejieHbie, JI — jiHCTonaflHbie, JI33 — jieTHe3HMHe3e- 
jieHbie. OopMa pocia: OT — opTOTponHbie, HIP — reMHnpocrpaTHbie, IIP — npocTpaTHbie. reorpa<J)HMecKHe 
sjieMeHTbi: AA — apKToajibnHHCKHft, A — apKTHqecKHft, TA — ranoapicTHMecKHM, B — 6opeajibHbift, ABM — 
apxTo6opeajibHOMOHTaHHbiH, TAM — rwnoapKTOMOHTaHHbiH. SjieMeHTbi CTpyKTypw jiwcTa: ynnJI C y X — 
y^ejibHafl noBepxHOCTHasi njioTHOCTb cyxoro jiwcTa, ynnjl cblp — y^ejibHasi noBepxHOCTHasi ruiOTHOCTb cwporo 
jiHCTa. nwrMeHTHbie xapaxTcpncTHKH: M CbIp — coAepxaHHe nHrMCHTOB b pacneTe Ha eflHHHijy cbipon Maccbi; 
M C yx — coflepxcaHHe nwrMeHTOB b pacneTe Ha eflHHHijy cyxon Maccbi; S n — coflepxcaHwe nHnvieHTOB b 
pacneTe Ha eflHHHijy ruioiuaAH jincia. M3 AByx npe^nojiaraeMbix 3Ha<ieHHH MaxcnMyMa nojiyacHpHbiM 
Bbi^ejieHbi Te, KOTopbie 6bijin Hcnojib30BaHbi npw aHajin3e pe3yjibTaTOB. 
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IIpeflCTaBji5ieTC5i BaxHMM noHATb, 6jiaroflapa neMy — pa3Hoo6pa3Hio jih reo- 
rpa(|)H^ecKHx ojicmchtob h 6homop(J) hjih pa3HWM pHTMoranaM — xyerapHHHXH 
OKa3aJIHCb CnOCo6HbIMH 3aHSITb aKTHBHbie n03HU,HH Ha CaMbIX KOHTpaCTHMX 3KOTO- 
nax — ot cyxHx me6HHCTMx ao ajibnHHCxnx jiyjxaex, a Taxjxe Ha nepexoAHMx 
MCTKjiy hhmh. H3BecTHo, hto pacnpeAejieHne bhaob b ropHOH TyH^pe onpeflejiaeTCfl 
yCJIOBHHMH nepe3HMOBKH, nOSTOMy B OCHOBe KJiaCCH^HKau.HH yCJIOBHH MeCTOo6HTaHH« 
nacTo Hcnojib3yiOT Taxon noxasaTejib, xax rjiy6HHa CHejxHoro noxpoBa (TojiManeB, 
1939; AjiexcaHApoBa, 1961). Mm Hcnojib 30 Ba;iH xocBCHHbic opHeHTHpbi stoh 
xjiaccHtJiHxaijHH — oporpattmqecxne ycjiOBHsi, onpeAejisnomne BMecTe c HanpaBjieHHeM 
rocnoflCTByioiuiero BeTpa pacnpeflejieHHe CHe;«Horo noxpoBa h ero rjiy6HHy. TeoMop- 
(|)OJiorHHecKHe ycjioBHsi HBjunoTCfl flocTaTOHHO neTKHM opneHTHpoM, hx pa3Hoo6pa3He 
o6ycjiOBjiHBaeT qpe3BMqaHHyio necTpoTy axojiornqecxHx pejKHMOB b ropHOH TyHApe — 
CTeneHb yBjiajxHeHHsi, HHTeHCHBHOCTb noHBOo6pa30BaTejibHbix npou,eccoB, 
paflHau,HOHHO-TenjioBOH pejxHM. 

H3yHeHHbie bham pacnpeAejisnoTcsi no cjieAyiomHM rpynnaM (Ta6ji. 1). Xhoho<|)o- 
6m — bham, HaH6ojiee y ctohhhbmc k 3aMopo3xaM, BeTpaM h <|)H3HqecxoH cyxocTH 
noHB, cnoco6HMe k BHeu,eH03H0My cymecTBOBaHHio; reMHXHOHO<|)o6M-a — bham, peace 
crpaAaiomHe ot 4>H3HqecxoH cyxocTH nonB; reMHXHOHO<t>o6M-6 — bham xopomo 
ApeHHpOBaHHMX MeCTOo6HTaHHH. XhOHO(})o6m H reMHXHOHO(|)o6bI TflrOTeiOT K 
nojio^KHTejibHMM (JjopMaM pejibetfca h k nepexoAHMM — b BepxHeii h cpeAneii qacrsix 
ropHO-TyHApoBoro noaca. Ohh hmciot npocTpaTHyio h reMHnpocTpaTHyio (f>opMM pocTa 
no6eroB, noaTOMy cnoco6Hbi k nepe3HMOBKe noA tohkhm cjiocm CHera, ocBo6oacAaiOTCJi 
ot Hero nepBMMH b Hanajie BereTaujHH. Ohh o6HTaiOT Ha xhcjimx, BbimejioqeHHbix 
ojiHroTpocJ)HMx noHBax 6jiaroAap5i choco6hocth k MHxoTpotlmoMy nHTaHHio (IOpu;eB, 
1966). flpyrne 2 rpynnM — reMHXHOHo<|)HjiM h xhohoc^hjim — pacreHHH cooTBeTCTBeH- 
HO CbipbIX H H36MTOHHO yBJiaJKHCHHMX MCCT (Ta6jl. 1), BCTpenaiOTCfl Ha OTpHU,aTejIbHMX 
(|)opMax pejibetfca (jio;k6hhm croxa, 6jih3 chcjkhhxob) , rAe npoH3pacTaiOT Ha 
OTHOCHTejibHO 6ojiee 6oraTMx nonBax, Tax xax b Aenpeccnsix pejibetfca cxaiuiHBaeTCH 
npHHOCHMMH TBJIMMH BOABMH MCJIK03CM. 3th paCTCHHfl 3HaHHTejIbHO n03AHee, HCM 

xhoho4x>6m, BHCBo6o«AaiOTCH H3-noA rjiy6oKoro cjioh CHera. 

CjieAyeT yqHTMBaTb, hto xhoho^hjim ctphabiot ot h36mtohhoh, ho He BcerAa 
AOcrynHOH Bjiarn 3 Tax ace, xax xhoho<|>o6m — ot ee Ae<t)Hu,HTa. 

B nopsiAxe HapacraHM CTeneHH axojiornqecxoro CTpecca, BM3BaHHoro tcmh hjih 
HHMMH HapymeHHHMH BOAHOrO peJKHMa HJIH AC(|)HIIiHTOM AOCTynHMX MHHepajIbHMX 
cojieii b noqBe, BMAejieHHbie rpynnM bhaob o6pa3yiOT cjieAyiomHH p^A* 
reMHXHOHO(})HJIM, reMHXHOHO(t)o6M-6, XHOHO(f)HJIM, reMHXHOHO(|)o6M-a, XHOHO(})o6m. 

Pe3yjibTaTbi 

IIpeacAe Bcero mm HccjieAOBajiH cooTHomeHHsi MeacAy co6oh nnrMeHTHMx xapax- 
TepHCTHX y 6jIH3XOpOACTBeHHMX BHAOB OAHHaXOBOIX) H pa3HOIX) (})eHOpHTMOTHnOB, 
cxoahoh h pa3HOH sxojiorHH, HMeiomHx 6jih3xhc h pa3HMe CTpyxTypHHe xapax- 
TepHCTHXH JIHCTa (Ta6jl. 2). BMSICHHJIOCb, HTO y pOACTBeHHMX BHAOB CXOAHOIX) 
4>eHopHTMOTHna Ha6jiiOAaiOTCH BecbMa 6jiH3xne 3HaqeHH5i coAepacaHHsi xjiopo^Hjuia 
b pacneTe Ha M cbip , npnqeM b pa3Hbix ceMeiiCTBax — Ha ypoBHe TaxcoHOB pa3Horo 
paHra: b ceM. Salicaceae — y bhaob oahoto poAa, b ceM. Ericaceae — y bhaob 
oahoh tph6m, a b ceM. Rosaceae cxoactbo Ha6jiiOAaeTC5i b npeAejiax noAceMeiiCTBa 
y npeACTaBHTejieik pa3Hbix tph6. npHMenaTejibHo, hto yxa3aHHoe Bbime HBjieHHe 
Ha6jiiOAaeTCfl h6 tojibxo y axojiornqecxH 6jih3xhx bhaob (Salix reticulata h S.polaris ), 
HO H y XOHTpaCTHMX. Y pa3HMX no SXOJIOrHH POACTBeHHMX BHAOB OAHHaXOBOIX) 


IlocKOJibKy peryjisiuHsi pocTa npoHcxoam Ha ypOBHe Mop(Jx)reHe3a, pa3Hbie CTpeccoBbie ^aKTopbi 
MoryT BjiHBTb Ha B03HHKH0BeHHe y bh^ob cxoflHbix CTpyKTypHbix oco6eHHocTeii (Open, Opeii, 1984). 
Tax, THiiHMHbie npH3HaxH KcepoMop4)HOH CTpyxTypbi MoryT 6biTb o6ycAOBjieHbi xax ao^huhtom Bjiam, 
Tax h ee h36mtxom (Lundkvist, 1955), a Taxxce HeAOCTaTxoM a 30 Ta (Mothes, 1932). 
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TABJ1MUA 2 

CoflepacaHMe xjiopocj)mijia h xapaxTepHCTMKH jiHcra poflCTBeHHbix bhaob 



Smuonraecicasi xapax- 
TepHcraxa 

Xnopo- 

Bo- 

Xjiopo- 

4)HJU1 

Mcyx, 

Mr/r 

VniMcyx, 

r/flM 

X-Jiopo- 

(JjHJUI 

M r/S.2 

ynnncbip. 

r/m 

BHflbl 

OTHOUieHHe K 
rjiy6HHe chokhopo 
noKpoBa 

4kho- 

PHTMO- 

thii 

4«jui 

Mcbip* wr/r 

fla, 

% 

CeM. Ericaceae 

IloflceM. 

Rhododendroideae 

Tpw6a Phyllodoceae 
Loiseleuria procumbens 

Xhoho<J)o6 

B3 

1.5 

50 

3.0 

2.2 

6.6 

4.4 

Phyllodoce coerulea 

reMMXMOHO(f)o6-a 

B3 

1.8 

60 

4.5 

0.84 

3.8 

2.1 

IIoAceM. Vacciniodeae 
Tpn6a Cassiopeae 
Harimanella hypnoides 

Xhoho<1)mji 

B3 

2.4 

47 

4.5 

1.0 

4.6 

1.9 

Andromeda polifolia 

» 

B3 

2.1 

56 

4.8 

1.1 

5.1 

2.4 

Tpn6a Vacciniaceae 

Vaccinium vitis-idaea 

reMMXHOH 04 >o 6 -a 

B3 

1.5 

57 

3.5 

1.7 

6.0 

4.0 

V uliginosum 

reMHXHOHO(J)o6-6 

JI 

2.2 

62 

5.8 

0.71 

4.1 

1.9 

V myrtillus 

reMMXH0H04>MJI 

JI 

2.5 

68 

7.9 

0.43 

3.4 

1.4 

Tpn6a Arbuteae 
Arctostaphylos uva-ursi 

reMMXMOHO(f)o6-a 

B3 

1.1 

52 

2.3 

1.9 

4.5 

4.1 

Arctous alpina 

reMHXHOH04>o6-6 

JI 

1.7 

69 

5.4 

0.67 

3.6 

2.1 

CeM. Salicaceae 

Salix glauca 

reMMXHOH04>o6- 6 

JI 

2.4 

66 

7.0 

0.81 

5.7 

2.4 

S . reticulata 

reMMXHOHO(j)HJI 

JI 

1.8 

71 

6.1 

0.57 

3.5 

1.9 

S. polaris 

» 

JUI 

1.9 

72 

6.7 

0.56 

3.8 

1.9 

CeM. Rosaceae 

IloflceM. Rosoidea 
Tpn6a Dryadeae 
Dryas octopetala 

Xhoho4x)6 

JI33 

2.3 

61 

5.9 

1.4 

8.2 

3.6 

Tpw6a Roseae 
Sibbaldia procumbens 

reMMXH0H04)MJI 

JI33 

2.2 

74 

8.5 

0.41 

3.5 

1.6 


cJ)eHopHTMOTHna Ha6jiioflaeTC5i oaHa h Ta xte 3aBHCHMocn>: neM cyme h iuioTHee 
jihct, TeM MeHbine b hcm xjiopo(J)Hjuia b pacneTe Ha h 6ojibme b pacneTe Ha 
S n (cp. Loiseleuria procumbens h Phyllodoce coerulea, Vaccinium uliginosum h 
V.myrtillus, Dryas octopetala h Sibbaldia procumbens) (Ta6ji. 2). IIocjieaHHe 2 Bnaa 
oco6eHHO KOHTpacTHH KaK no aKOJiorHH, Tax h no yKa3aHHMM Bbime nnrMeHTHbiM 
xapaKTepncTHKaM. Y aKOTonojioranecKH cxoaHbix bh^ob (.Andromeda polifolia h 
Harimanella hypnoides, Salix reticulata h S. polaris) jihctba cxoahm no iuiothocth 
n no 3HaneHHio coaep;xaHH5i xjiopo<|)Hjuia, nojiyneHHOMy npn Bcex cnoco6ax pacneTa. 

CjieflyeT 3aMeTHTb, hto ecjra 6jiH3KopoacTBeHHbie bh^m (k npnMepy, oahoh 
Tpn6bl) OTHOC5ITC5I K pa3HbIM (J)eHOpHTMOTHnaM, TO BeHH03ejieHbie BHAbI, HMeiOmne 

6ojiee iuiothhh n cyxon jihct, coaepacaT xjiopo4)HJuia b pacneTe He tojibko Ha M cyx , 
ho h Ha M cwp MeHbme, a Ha 5^ — 6ojibme, neM jiHCTonaflHbie. 

CxoaHbie no (JjeHopnTMOTnny h ycjioBnsiM MecToo6nTaHHfl, ho BecbMa aajiexne no 
poaCTBy Vaccinium vitis-idaea h Loiseleuria procumbens , OTHOcamHeca k pa3HbiM noa- 
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Phc. 1. PacnpeaejieHHe bhaob pacreHHH cyxiix (/) m cbipbix (2) Mecroo6nTaHHH no rpynnaM pa3Hbix 
Anana30H0B mirMeHTHbix m CTpyKTypHbix xapaKTepncTHK jincia. 

/— IV — irameHTbi: I — xJiopo<}>HJiJi, II — KapoTHHOHflbi (KcajmxJjHJUibi h KaporHH), III — KcaHrcxJ)HjyiLi, IV — KaporaH; 
V —cipyKTypHbie xapaicrepHCTHKH jmcra: r — coAepacaime boau b jmcrtax, %\ M — ymUIcyx. r/flM 2 ; E — ynnJI cbip , 
r/flM . — cnoco6hi pacHera coflep>KaHHa immeHTOB (xa6ji. 1) Ha: A — M Cbip , mt /r, B — M cyx , Mr/r; B — S n , 

mt/am . Ilo och a5civicc — AHana30Hbi npe^craBJieHHbix xapaKTepHCTHK; no och opAHHaT — BcrpeMaeMocn* bhaob, % (3a 

100% npHHHTo ^hcjio bhaob b rpyimax). 
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Phc. 2. Pacnpe#ejieHHe jiHcronaflHbix U) w BeHH03e.neHbix (2) bh#ob no rpynnaM pa3Hbix £Hana30HOB 
nnrMeHTHbix m CTpyiaypHbix xapaKTepncTHK jiwcTa. 

06o3HaneHH9 Te xe, hid h Ha phc. 1. II p h m e i a h h e, JIerHe3HMHe3eJieHwfi bha Dryas octopetala npHcoeomteH k 
BeHH03ejieHbiM BH^aM, a Jierae3HMHe3ejieHi>ifi bha Sibbaldia procumbens — k jmcrona^HWM Ha ocHOBaHHH hx ftiojionroecKHX 
oco6eHHOcreft (no npoAOJixHTCJibHocTH xh3hh jracTbeB). 
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ccmchctbsm ceM. Ericaceae , hmciot cxoflHoe coAep^xaHne xjiopo<t)Hjuia npn pa 3 Hbix cno- 
C 064 X pacneTa. CjieAOBaTejibHo, npeanojiaraeTca 6jiH3ocrb nniMeHTHux xapaxTepncrax 
h b rpynnax axojiornnecxH cxoahux bhaob, He hmcioiijhx 6;iH3xoro TaxcoHOMHnecxoro 
pOflCTBa. 

Ha pnc. 1 h 2 npeflCTaBjieHbi b bhac rpatfcnxoB AaHHue Ta6ji. 1 c yneroM 
npou,eHTa BcrpenaeMOCTH bhaob ( 3 a 100% npHHHMaeTcn hhcao bhaob b cpaBHHBaeMbix 
rpynnax). 

B rpynnax BenH03ejieHux xycrapHHnxoB (pnc. 2, 2) n pacreHHH cyxnx Mecro- 
o6HTannn (pnc. 1,7), ajia kotopmx xapaxTepeH xcepoMop^mun jihct (mcjixhh, cyxon 
n iuiothhh), AHana30H coAep^xaHnsi b jincre pa3Hbix nnrMeHTHbix 4>paxu;HH cflBHHyT, 
xax npaBiuio, b cropoHy MeHbinnx 3naneHnn npn pacneTe Ha eanHnny Maccbi n b 
CT opoHy 66jibmnx 3HaneHHH npn pacneTe Ha eAHHnuy iuiomaAH jracra no cpaBHeHnio 
c rpynnaMH cooTBeTCTBeHHO jiHcronaAHHx xycrapHHnxoB (pnc. 2, 7) n bhaob pacreHHH 
cupbix MecTOo6nTaHHik (pnc. 1,2), xotopum cbohctb eHHbi 6ojiee xpynHue Me30Mop4)- 
Hbie JIHCTbfl. 

TaxHM o6pa30M, npn cpaBHeHnn axojiornnecxnx rpynn OTMenaeTCfl Taxon ;xe 
xapaxTep B3anMOCB^3n MeacAy coAepxaHneM nnrMeHTOB n crpyxTypHUMH oco6chho- 
cthmh jincra, xax npn cpaBnennn 6 jih3xopoactbchhux bhaob. 

Ilpn cpaBHeHnn pnc. 1 n 2 o6Hapy;xeHo nx 3HanHTejibHoe cxoactbo. Jlnmb npn 
pacneTe nnrMeHTOB Ha M ^ (pnc. 1, E; 2, B) pa3JinnM no coaep^xaHHio xjiopo<t>Hjuia 
n cyMMbi xapoTHHon^oB BupaxeHu crabHee npn cpaBHeHnn pHTMOjiornnecxnx rpynn, 
Me;*yjy xotopumh h pa3Hnu,a no coaep^xaHHio boam b jincre Bupa^xeHa 6ojiee 
OTneTjiHBo, neM npn cpaBHeHnn axoTonojiornnecxnx rpynn. Cxoactbo pnc. 1 n 2 He 
CJiynanHo: pacreHnsi cyxnx Mecroo6nTaHHH — npenMymecrBeHHO BenH03ejieHbie 
BHAU, a cupbix — B OCHOBHOM JIHCTOnaAHbie (Ta6jl. 1). 

Hto6u BMSIBHTb BJIHflHHe CO()CTBeHHO <|)eHOpHTMOTHna Ha COAep^KaHHe nnrMeHTOB 
b jincTbflx TyHApoBbix xycrapHHnxoB, u;ejiecoo6pa3HO cpaBHHBaTb pnTMOjiornnecxne 
rpynnu b npeACJiax cyxnx n cbipbix MecToo6nTaHHH b OTAejibHOcra, hto no3BOJinT 
Tax;xe cpaBHHBaTb bhau pa3Hbix MecTOo6nTaHHH b npefle^ax oahopoahux phtmo- 
jiornnecxnx rpynn (Ta6ji. 3). Ilpn otom xopomo npocMaTpnBaeTCsi axoTonojiornnecxan 
HeoAHopoAHOCTb pnTMOjiorHnecxnx rpynn. BenH03ejieHue bham cyxnx MecTOo6nTaHnn, 
nepnoAnnecxH cymecTByiomne b ycjiOBHsix (})H3HnecxoH cyxocra nonB, o6pa3yK)mnxcn 
Ha nojio^HTejibHMx (J)opMax peAbe(J)a b BepxHeii h cpeAHeii nacmx cxjiohob ropHo- 
TyHApoBoro noflca, hmciot 6ojiee xcepoMop4)Hbie jihctwi, neM BenH03ejieHue bham 
h36mtohho yBjia^KHeHHMx Mecr, pacTymne oxojio chc^hhxob b Aenpeccnax pejibetfca. 
3to nponBjiaeTCfl b 6ojiee bmcokhx 3HaneHH5ix ynilJI h 3aMeTHO MeHbmeM coAep- 
^xaHnn xjiopocJjHjuia b pacneTe xax Ha M Cbip , Tax h Ha M cyx . 

JlncTbfl jincTonaAHMx bhaob yMepeHHo cyxnx Mecroo6nTaHHH cpeAHeik nacra 
nonca Tax;xe OTjranaiOTCii 6ojiee bmcokhmh 3HaneHHsiMH ynilJI n 3aMeTHO MeHbinnM 
3HaneHHeM coAep^aHnn nnrMeHTOB b pacneTe Ha M^, neM jincTonaAHbie bham 
cupux MecToo6nTaHHn. 

CjieAyeT 3aMeTHTb, hto no coAepxaHHio boam b jihctwix h no coAepxaHnio 
xjiopocJ)Hjuia b pacneTe Ha S n axoTonojiornnecxne rpynnu oahoix) (J>eHopnTMOTnna 
HMeioT 6jiH3xne Anana30Hu 3HaneHnn. 

Ilpn cpaBHeHnn ute pacreHHH pa3Hux 4>eHopHTMOTHnoB b npeACJiax cyxnx hjih 
cupux MecToo6HTaHnii OTneTjiHBO bmsibjishotcsi pa3JinnHs no BceM xapaxTepncTHxaM 
jracTa. Ilpn 3 tom BenH03e^eHue bham cyxnx Mecroo6HTaHHn hmciot MeHbmne 3Ha- 
qeHnn nnrMeHTOB b pacneTe Ha M Cblp n M^, neM jincronaAnue bham yMepeHHo 
cyxnx MecToo6nTaHHn, a BenH03eAeHue bhau h36utohho y bjib^chchhux Mecr hmciot 
M eHbinee coAepxcaHHe xjiopo4)njuia b pacneTe Ha M cyx n 6ojibmee b pacneTe Ha S n , 
neM jiHcronaAHue bhau yMepeHHo cupux MecToo6nTaHHH. 

H3 BbimeH3Jio»ceHHoro cjieAycr, hto pa3Jinnna nnrMeHTHUx xapaxTepncrHx jiHCTa 
b npeAejiax pHTMOJiornnecxHx rpynn o6ycjiOBjieHu cpeAOik o6nTaHn». Ilpn hctxoh 
AH(JxJ)epeHii,Haii,HH bhaob no axoTonaM craHOBHTcn ohcbhaho, hto c poctom Hanpn- 
^xeHHocm axojiornqecxoro pexcnMa JiHcronaAHue bhau cmch^iotc^ BeHH03ejieHUMH; 
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npH 3 tom yBejiH^HBaeTCfl KcepoMop(J)H3auiHfl jiHCTa, conpoBoayjaiomaflCfl yMeHb- 
rneHHeM nnrMeHTOB b eAHmme Maccn. 

HaH6ojiee cymecTBeHHHe pa3AHHH5i bhsibasiiotcsi no ynilJI h coAepacaHHio 
xjiopo^Hjuia b pacneTe Ha M^. 

TaKHM o6pa30M, HMCHHO C nOMOIAblO 3THX XapaKTepHCTHK JIHCTa MOaCHO B 
Han6ojibiiieH CTeneHH BHsiBHTb axoTonoAornnecxyio HeoflHopoflHOCTb phtmo- 
jiorHnecKHx rpynn. Hx cjieflyeT xBaAH^HnnpoBaTb xax nyBCTBHTCJibHbie axo- 
jiorHnecKHe HHAHxaTopH, cnoco6Hbie OTpaacaTb Mepy HanpaaceHHOCTH axoAoranecxoro 
peacHMa, CKjiaflMBaiomeHCfl b pa3AHHHHx axoTonax ropHO-TyHApoBoro AaHAmacJyra. 

PacnoAoacHB rpynnbi pacTCHHH, npnBefleHHwe b Ta6ji. 3, no nopsmxy yMeHbineHHsi 
b nx jiHCTbsix coAepacaHHsi xjiopo^Hjuia b pacneTe Ha M cyx , neMy cooTBeTCTByeT 
Taxace nocjieaoBaTejibHoe yBejinneHne YnilJI, mm nojiynaeM cjieayiomHH p«a: ahcto- 
naAHbie bham cmpmx Mecroo6HTaHHH — reMHXHOHo4>HAH; jiHCTonaAHMe bham yMe- 
pcHHO cyxnx Mectoo6HTaHHH — reMHXHOHO<i)o6H-6; BenH03eAeHHe bham h36htohho 
yBjiaxHeHHMx Mecroo6HTaHHH — xhohoc^hjih; BenH03ejieHHe bham cyxnx h oneHb 
cyxnx MecToo6HTaHHH — reMHXHOHO(Jx)6M-a h xhoho4x)6h. 3tot pha, Kax yace 
yxa3biBajiocb bmuic, cooTBeTCTByeT nocTeneHHOMy pocTy HanpaaceHHOCTH axo- 
AornnecxHx tfcaxTopoB. 

CAeAyiomaa 3aAana cocT05uia b tom, hto6m BbracHHTb, Hacxojibxo tcchoh h 
B3aHMOo6yCAOBAeHHOH 5IBA5ieTC5I CB5I3b Meayjy nHFMCHTHMMH H CTpyXTypHMMH Xa- 
paxTcpHCTHxaMH jiHCTa, h b nepByio onepeAb Meayjy xaopocJihjiaom b pacneTe Ha 
M cyx h BejiHMHHOH ynilJI b pa3HHX rpynnax bhaob. Rjix stoto conocraBAflAHCb 
nnrMeHTHMe h CTpyxTypHMe xapaxTepncTHXH b axoTonoAorHnecxHx h phtmo- 
AornnecxHx rpynnax bhaob (Ta6A. 4). 3th rpynnM oxa3ajiHCb HcpaBHon,CHHMMH, no 
\xapaxTepy h creneHH B3aHMOCB5i3H conocraBjisieMHx bcahhhh. Tax, Han6oAee TecHasi 
xoppeAflTHBHaa CB5i3b oTMenaeTca Meayjy nHrMeHTHHMH h CTpyXTypHMMH xapax- 
TepncTHxaMH JiHCTa b rpynne reMHXHOHO(Jx)6oB: H3 9 BapnaHTOB 0 Ha AOxa3aHa b 7; 
HaHMeHbmaa — b rpynne reMHXHOHO^HjioB, rAe OHa AOxa3aHa ahuib b oahom CAynae, 
bo3mo^kho, H3-3a MaAoro HHCAa bhaob. Ho h npH cpaBHeHHH pHTMOAorHHecxHx rpynn 
6oAee TecHaa xoppeAsiTHBHasi CB5i3b Meayjy xaopo4>hjiaom h crpyxTypoii AHCTa 
OTMenaeTca b rpynne BenH03eAeHMx bhaob no cpaBHeHHio c AHCTona ahmmh : OHa 
AOxa3aHa b 6 CAynaax y nepBbix h toabxo b 3 y btopmx. 

EcAH npHHflTb BO BHHMBHHe COCTBBAeHHMH Bbime pflA, TO CTaHOBHTCfl OHCBHAHMM, 
hto ycHAeHHe HanpscxeHHOCTH axoAonwecxoro peacHMa BAeneT 3a co6oh h ycHAeHHe 
B3aHMOCB5I3H Meayjy nHrMeHTHHMH H CTpyXTypHMMH XapaXTepHCTHXaMH AHCTa. 
Han6oAee hcho BbipaaceHa 3Ta CB5i3b Meayjy coAepacaHHeM xAopo<t>Hjuia b pacneTe 
Ha H ynilJI: BO-nepBHx, 3Ta xoppeAsmnsi o6paTHoro xapaxTepa OTMenaeTca b 
6oAbniHHCTBe (b 3 H3 4) npeACTaBAeHHHx rpynn; bo-btophx, xo34xj)Hu,HeHT hmchho 
3toh xoppeAfln,HH HMeeT Han6oAee bmcokhc 3HaneHHsi b xaayjOH H3 rpynn; B-TpeTbHx, 
B COOTBeTCTBHH C BHBOAOM Han6oAee BbICOXHe 3HaneHHfl XOa^J^HII.HeHTa 3Ta CB5I3b 
HMeeT b rpynnax 6oAee HanpaaceHHoro axoAornnecxoro peacHMa, reMHXHOHO(J)o6oB 
h BenH03eAeHHx bhaob. 3th 3HaneHH5i xo34xt)Hu,HeHTOB conocTaBHMH no CBoeii 
BeAHHHHe c xo3(JxJ)Hii,HeHTaMH noAoacHTeAbHOH xoppeA5iii,HH Meayjy coAepacaHHeM 
xAopo4>Hjuia b pacneTe Ha M cyx h coAepacaHHeM boah b ahctc, hto CBHAeTeAbCTByeT 
06 hx B3aHMoo6ycAOBAeHHOCTH. SxoAorHnecxaa o6ycAOBAeHHOCTb xapaxTepa B3aHMO- 
CB5I3H Meay^y coAepacaHneM xAopo<J)HjiAa b pac^ere Ha M^ h ynnjl He BH3HBaeT 
COMHeHHfl. nponopu,HOHaAbHO COAepacaHHIO XAOpO(f)HAAa y BHAOB H3MeHfleTCfl H 
coAepacaHne o6enx ^paxunn xapoTHHOHAOB, xcaHTO<l>HjiAOB h xapoTHHa (Ta6A. 1), 
hto AeAaeT h3ahihhhm npoBeAeHne OTACAbHoro axoAornnecxoro aHaAH3a no xa- 
pOTHHOHAaM. 

npeACTaBA5uio HHTepec bhackhtb, b xaxoH Mepe pa3HHe nnrMeHTHHe (t)pax^HH 
xoppeAnpyiOT Meayjy co6oh y bhaob pacTeHHH pa3HHx axoAonwecxHx rpynn (Ta6A. 5). 
Han6oAee bhcoxhc xo^(t)(t)H^HeHTH xoppeAauiHH npn caMOM bhcoxom ypoBHe 
3HanHMOCTH noAyneHH b rpynne BenH03eAeHHx bhaob, HecxoAbxo CHHaceHHHe — b 
rpynne reMHXHOHo<J)o6oB, ho Bee ace AOcraTOHHo BHCOxne h AOxa3aHHHe bo Bcex 
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cjiynajix. Unasi xapraHa cxjiaAMBaeTcsi y jiHCTonaAHMx bhaob h reMHXHOHo<|)HjioB. 
y 3 thx pacTCHHH xoppejismHji Aoxa3aHa npH Bcex cnoco6ax pacneTa jihuib Me*^y 
KapOTHHOM H KCaHTO(t)HJUiaMH. Y JIHCTOnaflHMX BHAOB OTCyTCTByeT KOppejIflU,M MGTKJiy 
xjiopcxJjHjuioM h xapoTHHOHAaMH Tojibxo npH pacueTe imrMeHTOB Ha Sj,, a y 
reMHXHOHO(J)HjioB oHa HMeeT MecTo b 4 BapnaHTax H3 12. TaxHM o6pa30M, h 3Aecb 
TedHaa KoppejifliiiHJi Meamy otacjibhmmh imrMeHTHbiMH 4>paxi];HsiMH OTMeuaeTcsi b 
rpynnax bhaob, o6HTaiomHx b ycjiOBHsix 6ojiee cmibHoro CTpecca, — y BeuH03ejieHMx 
BHAOB H reMHXHOHO(J)o6oB. 

HajiHune TecHoii xoppejrau;HH Me;xAy xapoTHHOM h xcaHTOttmjuiaMH, BMnojiHHio- 
mHMH, xax H3BCCTHO, COOTBCTCTBCHHO 3amHTHyiO H CBeTOCo6HpaTeJIbHyiO <t>yHXU,HH 

(Krinsky, 1971), HBjisieTCfl, no Been BeposmiocTH, pe3yjibTaTOM 6ojiee TecHoro co- 
npjraeHHsi nyTeii hx 6nocHHTe3a, ueM xjiopo4>Hjuia h xapoTHHOHAOB. Be^b ycmieHne 
oflHon H3 3thx tfcyHKijHH CBA3aH0 c ocjia6jieHHeM APyron, noaTOMy CTporoe xojinue- 
CTBeHHOe COOTBeTCTBHe MClKJiy HHMH — 06fl3aTejIBH0e yCJIOBHe 3(|)(t)eKTHBHOrO 

ocymecTBjieHHfl xaxAOH. 

TaxHM o6pa30M, mm yera hobhjih, hto nnrMeHTHMe xapaxTepHCTHxn ABjunoTCsi 
axojiornnecxH 3HauHMMMH, 3aBHC5iiu,HMH ot ycjioBHH MecToo6nTaHHfl h 
(J) eHOpHTMOTHna. 

OflHaxo axojiornnecxHe npH3Haxn Bn^a onpeAejisnoTCsi He tojibxo ycjiOBHsiMH ero 
MeCTOo6HTaHHfl H 4>eHOpHTMOTHnOM, HO H JKH3HCHHOH <|)OpMOH (6hOMOP<|)OH) , H 
apeajiOM. 

fljia BbmcHeHH^ npeflejiOB axojiorHuecxoH uyBCTBHTejiBHOCTH nnrMeHTHHx xapax- 
TepncTHx jincTa mm conocTaBHjin no coaep^aHHio nnrMeHTOB b jihctbhx pa3HMe 
rpynnM 6homop4) (pnc. 3) h rpynnM bhaob, OTHOC^mnecfl x pa3HMM apeajiaM (pnc. 
4). CpaBHHBaeMbie rpynnM xpaiiHe HepaBHOu,eHHM. IIo hhcjichhocth jiHAHpyeT rpynna 
npocTpaTHMx xycTapHHHxoB, xoTopaa npeflCTaBjiaeT co6oh THnHHHyio rjix TyHAPM 
rpynny apxToajibnHHii;eB. floMHHHpyiomHe rpynnM, xax bhaho H3 pnc. 3 h 4, no 
cpeaHHM 3HaneHHflM nnrMeHTHHx xapaxTepncrax He hmciot aoctobcphmx otjihhhh 
ot Apyrnx rpynn xycTapHHuxoB. flocTOBepHMe pa3JiHHH5i no coAep;xaHHio xjiopocfiHjijia 
b pacneTe Ha M JincTa OTMeuaiOTCsi jramb Me*Ay xycTapHHxaMH h xycTapHHuxaMH, 
T.e. Me*Ay HaHO(f)aHepoc})HTaMH h xaMecf)HTaMH (pnc. 3). 3th pa3JiHUHsi coxpaHsuoTCJi 
h b tom cjiyuae, ecjin xycTapHnxn, BXjnouaioiAHe b ce6si jihuib jiHCTonaaHMe bham, 
cpaBHHBaiOTCH tojibxo c jiHCTonaAHMMH xyCTapHHuxaMH. Bojiee BMeoxoe coAep^xaHHe 

XJIOpo4)HJUia B JIHCTBJIX XyCTapHHXOB no CpaBHeHHIO C XyCTapHHHXaMH, B03M0JKH0, 
CBH3aHo c AynniHMH ycjioBHsiMH hx ^H3Heo6ecneneHHfl (6ojibineH iuiomaAWO, 3aHHMa- 
eMOik xopHeBoii chctcmoh), a Tax;«e 5iBji5ieTC5i, Beposmio, h pe3yjiBTaTOM B3aHMO- 
3aTeHeHHfl jihctbcb, OTcyTCTByiomero y npocTpaTHMx xycTapHHuxoB. 

OTcyTCTBHe pa3JiHMHH no coAep^xaHHio xjiopo<t)Hjuia Me*Ay rpynnaMH bhaob 
xycTapHHuxoB, npeACTaBAfliomHx pa3HMe 6homop4)m hjih pa3HMe reorpac})HuecxHe 
3JieMeHTH, MOJKHO o6b5ICHHTb CJICAyiOIAHM o6pa30M. Bo-nepBMX, HeCMOTpfl Ha pa3HOe 
npoHCxo^KACHHe xycTapHHuxoB, Bee ohh npHinjiH b TyHApy, 6yAyuH 6ojiee hjih MeHee 
npeaAanTHpoBaHHMMH. Tax, no ahhhmm pa3Hbix aBTopoB, npeACTaBjieHHMM b o63opax 
(CeMHHHOBa-KopnarHHa, 1956; lOpijeB, 1966), nponcxojxACHHe TyHApoBHx xyc- 

TapHHHXOB CBH3aHO C lO^KHMMH BMCOXOTOpbAMH, TOAbLI.aMH, nycToinaMH oxeaHHuecxHx 
no6epe»:HH, 6oAOTaMH 6opea;ibHOH 30hm, T.e. b u,eAOM c oahix>tpo(})hmmh mccto- 
o6HTaHHSMH. Il03T0My AHana30HM pa3JIHMHH 3XOTOnOJIOrHUeCXH o6yCJIOBAeHHMX 
nnrMeHTHMx xapaxTepncTHx b rpynnax He MOiyr 6mtb uihpokhmh, a rpynnM He 
MoryT cymecTBeHHO pa3JiHnaTbCfl Me*Ay co6oik. Bo-btopmx, xa^Aasi H3 rpynn bxjiio- 
naeT b ce6si bham pa3Hbix axoTonoB, hto h npHBOAHT x BbipaBHHBaiomeMy a^xfiexTy 
npn ycpeAHeHHH ahhhmx no nnrMeHTaM. 

3xojiorHnecxHH aHa;iH3 coAep^aHH^ nnrMeHTOB b jihctbhx TyHApoBMx pacTeHHH 
6 mji 6m HenojiHMM 6e3 paccMOTpeHHa B3aHMOCB5i3H Me^Ay coAep^xaHHeM nHrMeHTOB 
b n;eAOM AHCTe h ero MoptfjOMeTpHnecxHMH xapaxTepncTHxaMH, cpeAH xotopmx 
oco6mh HHTepec npeACTaBAaeT iuiomaAb jihctb — oahh H3 Han6oAee Bapna6ejibHMx 
aAanTHBHBix npH3HaxoB. H3 Ta6A. 4 bhaho, hto BeMH03ejieHbie h jiHCTona ahm e bham 
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Phc. 3. CoflepJKaHHe xjiopocJjmuia b rpynnax ropHO-TyHflpOBbix pacieHHH, npeacTaBjisnomHx pa3Hbie 6ho- 

MOp(j)bI. 

Ilo ropH30HTajm: A — KycrapHHKH; B—r — KycrapHHHKH; A — reMHnpocipaTHbie aapoKCHJibHbie KycrapHHKH (Salix 
glauca, Betula mm); B — npocrpaTHue aapoKCHJibHbie KycrapHHHKH (Loiseleuria procumbens, Diapensia lapponica, 
Arctostaphylos uva-ursi, Linnaea borealis, Harimanella hypnoides, Dryas octopetala, Salix reticulata, Sibbaldia procumbens, 
Arctous alpim) h reoKCHjn>Hwft (Salix polaris ); B — reMHnpocipaTHbie aapoKcmibHbie KycrapHHHKH (Callum vulgaris, 
Empetrum hermaphroditum, Phyllodoce coerulea, Vaccinium uliginosum ); r — oproTponHbie reoKCHJibHbie icycrapHH'KH 
(Vaccinium vitis-idaea, Andromeda polifolia, Vaccinium myrtillus) . Ilo BepTHKajm — coaepxaHHe xjiopo(J)HJuia, mt Ha pasHbie 
e^HHHiibi pacnera: a — M Cbip ; 6 — M cyx ; e — S n . 


HMeiOT HenepeKpMBaioiuiHecfl AHana30Hbi 3HaneHHH cpeflHero H3 hcxoahoh npo6w 
jiHCTa. SHa^HTejibHo Mejib^ie KcepoMop4)Hwe jihctbsi Be*iH03ejieHbix bhaob, HcnbiTbi- 
BaiomHe b 6ojibineH Mepe, neM jiHCTonaflHbie, CTpeccoBoe B03AeiiCTBHe cpeflbi. 
IIInpoKHM Anana30H BapbnpoBaHHsi iuioma^H jiHCTa y sthx bhaob cocraBjiaeT 2 
nopanxa, hto corjiacyeTca c 6ojiee iiihpokhm, neM y jiHcronaAHbix bhaob, Anana30H0M 
CTpyKTypHbix h imrMeHTHbix xapaxTepncTHK jiHCTa (pHC. 2; Ta6ji. 4). Kax bhaho 
H3 Ta6ji. 4 h phc. 2, xapaxTcpncTHKH jiHCTa jiHCTonaAHbix bhaob y^e, a AHana30H 
3HaHeHHH iuiomaAH JiHCTa jihieb 4-KpaTHWH. 



Phc. 4. CoaepxcaHHe xjiopcx])Hjuia b rpynnax ropHO-TyH^poBbix pacrcHHH, npeflcraBjisnomHx pa 3 Hbie reo- 

rpa4)HMecKHe aneMeHTbi. 

reoojieMeHTbi: / — apKToajnjiHftcKHft (Loiseleuria procumbens, Diapensia lapponica, Phyllodoce coerulea, Dryas octopetala, 
Salix polaris, S. reticulata, Sibbaldia procumbens ); 2 — nepexoflHbift (mnoapKTOMOHTaHHbift h apKTo6opeajn>HOMOHTaHHbift) 
( Arctous alpim, Vaccinium uliginosum, V.vitis-idaea); 3 — nmoapicnmecKHft (Empetrum hermaphroditum, Andromeda 
polifolia, Betula mm, Salix glauca ); 4 — 6opeajn>HbEft (Arctostaphylos uva-ursi, Callum vulgaris, Linnaea borealis, Vaccinium 
vitis-idaea). OcixuibHbie o6o3HaneHHsi Te nee, hto h Ha pnc. 3. 
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npH aHa^H3e ahhchhoh perpeccnn, npoBefleHHOM npHMeHHTejibHO k iuiomaAH 
jiHCTa h a6cojiiOTHOMy coflep»:aHHio b hcm nnrMeHTOB, Me;*yjy sthmh BeAHHHHaMH 
b rpynnax Be*iH03ejieHMx h jiHCTonaflHtix bhaob BbiaBjieHa TecHaa xoppeAflTHBHaji 
CB5I3b. H3 Ta6jl. 6 H pHC. 5 BHflHO, HTO COOTHOIHCHHe MClKJiy CpaBHHBaeMbIMH 
BejiHMHHaMH npH6AH;xaeTC5i k 4>yHKu;HOHajibHOMy. YpaBHeHM jihhchhoh perpeccHH 
MoryT 6biTb Hcnojib30BaHbi rjix nocrpoeHHfl MaTeMaTHnecxHx MOflejieH skochctcm, 
nocKOJibxy MaxcHMajibHoe coAep;xaHHe hhemchtob tccho conpscxeHO c MaxcHMajibHHM 
noTCHu,HajibHbiM (|)0T0CHHTe30M (Cjicmhcb, 1986; TepacHMeHKO h flp., 1989) h noTOMy 
onpeflejiaeT noTeHu,HajibHbie SHepreTHnecxHe bo3mo;khocth TyHApoBoro 6Horeou,eH03a. 


OScyxAeHHe 

ConocTaBjieHHe AaHHMx no coAep;«aHHio xAopo4)Hjuia, xcaHTO<|)HjiAOB h xapoTHHa, 
paccHHTaHHbix Ha pa3Hbie napaMeTpbi jiHCTa (M cbip , M^, S n ) y 19 bhaob ropHO- 
TyHApoBbix xycTapHHHKOB Xh6hh, noKa3ajio, hto pa3Hbie nHrMeHTHbie xapax- 
TepHCTHKH HMeiOT HCOAHHaXOByiO SKOTOnOJIOrHHeCKyiO H3MeHHHBOCTb H B pa3HOH 
CTeneHH 3aBHC5iT ot ajieMeHTOB CTpyKTypbi jiHCTa. 

Taxa si xapaxTcpncTHKa, xax coaep^aHHe xAopottmjuia b pacneTe Ha M cyx , ABAsieTCfl 
HaH6ojiee Aa&uibHOH h axoAornnecxH nyBCTBHTejibHOH npn cpaBHeHHH xax poact- 

BeHHblX BHAOB, Tax H BHAOB, CHCTCMaTHHCCKH flaJICKHX, B COCTaBC SKOJIOrHHCCKHX 
rpynn, pa3AH*iaiomHxc5i no ycjiOBHsiM MecTOo6HTaHHA h (J)eHopHTMOTHny. 

Chh^kchhc coflep»:aHHfl xjiopo4)HJuia b pacneTe Ha nponcxoAHT o6paTHO 

nponopu,HOHajibHO bcjihhhhc ynflJI b CAeAyiomeM p«Ay axoTonoAorHnecxHX h phtmo- 
jiornnecKHx rpynn bhaob: jiHCTonaflHbie xy CTapHHHXH h xycrapHHXH cbipbix mccto- 
o6nTaHHii; jiHCTonaflHbie bham xoporno ApeHHpoBaHHMx Mecroo6HTaHHH; BenH03ejie- 
Hbie BHAbl H36bITOHHO yBJia^KHCHHblX MCCTOo6HTaHHH; BCHH03ejieHbie BHAbI CyXHX 
MecToo6HTaHHik. H 3 npHBeACHHoro pmja bhaho, hto Taxoe yMeHbineHHe nHrMeHTOB 
Bbi3BaHO HapacTaHHeM Hanpsi^eHHOCTH axoAornnecxoro pe;«HMa, CB5i3aHHMM c yMeHb- 
meHHeM b nonBe sacmchtob MHHepajibHoro nHTaHHsi h c HapymeHHsiMH boahoix) 
pextHMa Ha axoTonax (ac^hh.ht hjih h36mtox BAarn). 

,H,Hana30Hbi H3MeHeHH5i stoh mirMeHTHOH xapaxTepncraxH b yxa3aHHbix rpynnax 
He nepexpbiBaiOTCfl Me*my co6oh. 

3x0A0rHHeCXaa OT3MBHHBOCTb TaXOH BCAHHHHM, XaX COAep^aHHe XJIOpO(|)HJUia B 
cahhhh.c iuiomaAH AHcra, BbipaxeHa AOCTaTOHHo othctahbo ahiub b TaxcoHOMHnecxHx 
rpynnax, b xotophx ee H3MeHeHH5i, xax npaBHjio, npoTHBonoAO^Hbi no HanpaBACHHio 
H3MeHCHHio coAep;xaHH5i xAopo4>muia b pacneTe Ha B cocTaBe rpynn npHB cachho- 
ro Bbirne axoAornnecxoro pmja Anana30HM no coAep;xaHHio xjiopo<l>Hjuia b cahhhu.c 
iuiomaAH AHCTa aoboabho y3XH h nepexpbiBaiOTCfl Me«Ay co6oh. flo-BHAHMOMy, Ha 
pacnpeAeAeHHe nnrMeHTOB Ha iuiomaAH Ancra HaxjiaAMBaiOT onpeACAeHHMH OTnenaTOx 
He TOAbxo axoAornnecxHe ycAOBHsi, ho h bhaobmc oco6chhocth Mop(})ocTpyxTypHOH 
opraHH3an,HH AHCTa, OTAHnaiomeikcfl y BepecxoBbix 6ojibniHM pa3Hoo6pa3neM. 

IIpoTHBonoAO^KHbiH xapaxTep H3MeHeHHH paccMaTpHBaeMbix Bbirne nnrM chthbix 
xapaxTepncTHx ABjiaeTCJi pe3yAbTaTOM Toro, hto axoAornnecxHii rpaAHeHT b ycjiOBH^x 
ropHOH TyHAPM npHBOAHT X XCepOMOp(J)H3aH 1 HH AHCTa, BCJieACTBHe Hero B03paCTaeT 
BCJIHHHHa ynnjl, AHCT yiUIOTH5ieTC5I (3a CneT XyTHHH3au,HH, reMHH,eJUII0A03, yTOJI- 
meHH5i Hapy^KHbix o6oAonex anHAepMbi h, bo3mo»cho, 3a cneT cxejieTHbix ojicmchtob 
AHCTa) h yTOAmaeTca (BopncoBcxas, XHTyH, 1986; ropbiinHHa, 1989). EcTecTBeHHbiM 

CJieACTBHeM H3MeHeHH5I COCTaBa cyxoil MaCCbl flBAfleTCfl CHH^KeHHe B Hell AOAH 
THjiaxoHAHbix MeM6paH h xoHH,eHTpau;HH nnrMeHTOB, a pe3yAbTaTOM yTOAmeHHa 
AHCTa — yBejiHneHHe nHrMeHTOB b eAHHHu,e ero iuiomaAH. yrojimeHHe AHCTa TaxHM 
o6pa30M xax 6 m xoMneHcnpyeT yMeHbmeHHe ero iuioiabah; 6Aaix)Aap« 3T0My 
accHMHA^n.HOHHMH annapaT jih6o noAHocrbio coxpaHaeTCfl, ah6o (b CAynae chabhoix) 
yMeHbineHHe AHCTa) peAyu,HpyeTca b MeHbineik CTeneHH, ne m iuiomaAb 
accHMHAHpyiomieH noBepxHOCTH. 
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Phc. 5. rpacj)HKH jiHHeHHOH perpeccMH, OTpaxcaioiuHe xapaKTep xoppejismHH Meatfly njioiuaflbio cpeflHero 
(m 3 HcxoflHOH npo6w) jiwcTa h a6cojiiOTHbiM coflepjKaHweM b HeM xjiopcxJjMJuia b cocTaBe pa3Hbix pht- 

MOjionmecKHx rpynn. 

/ — BewoaeneHbie, 2 — jmcronaflubie, 3 — Bee Hsy^eHHtie BHflu (b nejiOM). Ilo ocam a5cuHcc — iuioiuaflb cpewero ajia 
nonyjiauHH B3pocjioro jmcra, cm 2 ; no ocam opflHHaT: I, 2 — coflepacaHHe xnopo4»uuia, mkt; 3 — cyMMa nHiMeirroB, Mr. 


TABJIMUA 6 


Pe3yjibTaTbi perpeccHOHHoro aHajiH3a, BbiHBjisnomero xapaKTep B3anMOCBA3n Meatfly coflepataHHeM 
nwrMeHTOB (y) b jihctc h ero luioiijaflbio (x) 


IlHIMeHTHUe 

(ppaiajHH 

D 

ypoBeHb 
3HaMHMO- 
CTH, % 

a 

CraHflapr- 

HaA 

ouiH6Ka a 

■ 

OraHflapr- 

HaA 

oimi6Ka b 

OcraTOA- 
Hoe craH- 
aapmoe 
OTKJIOHeHHe 

rMot), 

% 

Ilf 


1 1 




1 1 




I 


B e 

MHO 

3 e ji e h 

bi e k ; 

i 

y c t a p i 

i H M 

i 

K H ( B 3 

i i 

l ) (y - a + bx) 

i 

XjIOpO(J)HJUI , 

0.94 

99.9 

—0.289 

3.21 

52.5 

6.89 

6.25 

89.2 

58.0 

KcaHTO())HJUIbI 

0.95 

99.9 

—0.014 

0.334 

6.03 

0.71 

0.65 

91.0 

70.9 

KapOTHH 

0.94 

99.9 

—0.13 

0.135 

2.20 

0.29 

0.26 

89.2 

58.0 

Xjiopcx})Mjui 

0.99 

99.9 

1.7 

0.053 

1.01 

0.053 

0.10 

98.1 

356.2 

KcaHTO(})HJIJIbI 

0.99 

99.9 

0.77 

0.05 

1.0 

0.050 

0.09 

98.3 

406.4 

KapOTHH 

0.98 

99.9 

0.31 

0.068 

0.98 

0.069 

0.13 

96.7 

203.1 

JI 

H C T 

o n a a h 

bi e k 

ycTapHHM 

K H ( JI ) 

(y - a + bx) 


XjIOpO(J)HJUI 

0.94 

99.9 

—32.6 

22.1 

55.1 

8.43 

28.1 

87.7 

42.7 

KcaHTO(t)HJUIbI 

0.96 

99.9 

—2.85 

1.79 

6.23 

0.68 

2.3 

93.3 

83.4 

KapOTHH 

0.97 

99.9 

—1.45 

0.63 

2.40 

0.24 

0.8 

94.4 

100.3 


Bee H3yneHHbie b h a bi (lg y - 0 + lg bx ) 

CyMMa nwrMeH-1 0.98 I 99.9 I —1.3 I 0.038 I 1.05 I 0.050 I 0.15 I 96.8 I 449.6 
tob II || 


ripHMenaHHe. x — 3HaneHHA npoeitu;HH ruiomaan cpeflHero fljia nonyjiAu.nn jiwcTa Ha ropw30H- 
TajibHyio njiocKOCTb, npeacTaBjieHHbie b Ta6ji. 1; y — coflepataHHe nwrMeHTOB b n,ejiOM jiHcre, paccM htbho 
H a ocHOBaHHH flaHHbix Ta6ji. 1; r — KoatJxJjHijHeHT KoppejiAUHn; a — CBo6oflHbin mjich; b — TaHreHc 
yrjia HamiOHa; r 2 * 100 — npopeHT oftbacHeHHOH flHcnepCHH. 
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SxojiorHnecxasi H3MeHHHBocn> thkhx nHrMeHTHbix xapaxTepHCTHx, XaX COflep- 
xaHne xjiopo4)Hjuia b pacneTe Ha h S n , noxa3aHa paHee h b paMxax bhaoboh 
H3MCHHHBOCTH npH CpaBHCHHH U,eHO- H reOrpa<|)HHeCXHX nOnyjI«H,HH (KopHIOmeHKO, 

1986, 1989). npH 3tom oco6oro BHHMaHHsi 3acjiy»:HBaeT tot <|)axT, hto, HecMOTpa 

Ha 3HaHHTCJIbHbIH rpaffHCHT yCAOBHH MeCTOo6HTaHHH, COAep^aHHe nHrMeHTOB B 
eAHHHu,e cbipoii Maccbi y cpaBHHBaeMbix nonyjismHH oxa3ajiocb cxoahmm. 3to abhaocb 
noATBep^AeHHeM oahoix) H3 ochobhmx nojiojxeHHH JIio6HMeHKO (1916) o HacAeA- 
ctbchhoh npnpoAe MaxcHMajibHoro rjix BHAa C0Aep;xaHHfl xjiopo<|)Hjuia b pacneTe Ha 
Af Cbip , OTpa^xaiomeH ycAOBHsi 4)opMHpoBaHHsi bhaob. 

KoHcepBaTHBHbiii xapaxTep HacAeAyeMoii nnrMeHTHOH xapaxTepHcraxH h 
Jia6HJIbHbIH AByX APyrHX, CBSI3aHHHX C MOAH(|)HKailiHOHHOH H3MeHHHBOCTbIO BHAa, 

ABAHeTca xpacHopenHBOH HjunocTpaH,HeH k BbicKa3biBaHHio BJI.KoMapoBa (1940 : 6) 

O TOM, HTO «BHA nOABH^XCH, Tax xax OH eAHHCTBO npOTHBOnOAO^HOCTeil, HaCAeACT- 
BeHHOCTH H H3MeHHHBOCTH». Il03T0My OCo6eHHO HHTepeCHO y3HaTb, B xaXOM COOT- 
HomeHHH HaxoA«TCfl Me«Ay co6oh nniMeHTHHe xapaxTepncraxH, paccnHTaHHbie Ha 
pa3Hbie napaMeTpH jiHcra b pa3Hbix TaxcoHOMHnecxHx rpynnax bhaob. 

B HacTo^men pa6oTe noxa3aHO, hto poACTBeHHbie Ha ypoBHsix poAa ( Salix polaris 
h S. reticulata ), tph6m ( Harimanella hypnoides h Andromeda polifolia) h Aa^xe 
ceMeHCTBa (Loiseleuria procumbens h Vaccinium vitis-idaea) bham cxoahoh oxoaothh 
HM eiOT 6 ah3xhc nHrMeHTHbie h CTpyxTypHbie xapaxTepncraxH jiHcra. 

npH CpaBHCHHH SXOAOrHHeCXH KOHTpaCTHbIX pOACTBCHHMX BHAOB, OTHOC5HAHXC5I 

x pa 3 HbiM 4>eHopHTMOTHnaM (Vaccinium vitis-idaea h V.myrtillus, Arctostaphylos 
uva-ursi h Arctous alpina ), ycraHOBjieHo, hto Bee nHrMeHTHbie h CTpyxTypHbie 
xapaxTepncTHXH jiHcra pa3JiHnaiOTC5i Meamy co6oh h tcm cnjibHee, ne m 6ojibine 
pa3AHnaiOTCfl BHAbi no cbohm axoTonoAorHHecxHM xapaxTepHcraxaM: reMHXHOHo<|)o6 
h reMHXHOHO(|)Hji nepBoii napbi OTjranaiOTCfl 6ojibme APyr ot APyra, ne m axoAornnecxH 
6ojiee 6ah3xhc bham — reMHXHOHo<|)o6-a h reMHXHOHO<jx>6-6 btopoh napbi. 

3acAy;xHBaeT oco6oro BHHMaHHsi tot (J>axT, hto poactb eHHbie bham pa3Hoik 
axoAorHH, ho OAHHaxoBoro 4>eHopHTMOTHna (Loiseleuria procumbens h Phyllodoce 
coerulea, Vaccinium uliginosum h V.myptillus, Dryas octopetala h Sibbaldia 
procumbens) 3aMeTHo pa3jiHHajmcb no coAep^xaHHio xjiopo<i>Hjuia b pacneTe Ha 
H ho oxa3ajiHCb 6 ah3xhmh no coAep^aHHio xjiopo<|)Hjuia b pacneTe Ha M Cbip . 
y^HTbiBan HH(|)opMaTHBHyio 3HanHMOCTb pa3Hbix nHrMeHTHbix xapaxTepHCTHx (Kop- 
HiomeHxo, 1989), cjieAyeT, no-BHAHMOMy, npeAnojio^KHTb b 3tom CAynae AHBepreHii;Hio 

BHAOB, C(t)OpMHpOBaBIUHXCS B CXOAHbIX yCAOBHHX. 

npH cpaBHeHHH coAepxaHHa xjiopo(|)Hjuia b pacneTe Ha M Cbip h M cyx b cocTaBe 
axoTonojiorHnecxHx h pHTMOjionmecxHx rpynn bhaob o6Hapy;xeHM b u,ejiOM oaho- 
HanpaBAeHHbiH xapaxTep H3MeHeHH5i h 6ah3octb Anana30H0B o6enx nHrMeHTHbix 
xapaxTepHCTHx. 3to, Ha Ham B3rji5iA, aBjiaercn CBHAeTejibCTBOM cxoahoh aAanTau;HH 
BHAOB X COBpeMeHHbIM yCAOBHHM MeCTOo6HTaHH5I, HeCMOTpfl Ha 60Abmoe pa3HOo6pa3He 
onaroB npoHcxo^AeHHa h Anc{)({)epeHii,Haii,HH (BenH03ejieHMe jieca, TpominecxHe bm- 
coxoropbfl, 6e3AecHbie <t)opMau,HH — 6ojiOTa, xaMeHHCTbie BepmHHM, ckjiohm — 
nosica TyMaHOB rop TeiuioyMepeHHbix h cy6TponHnecxHx crpaH) (lOpijeB, 1966). 
Pe3yjibTaTOM Taxoii aAanTau,HH rjix xycrapHHnxoB o6ohx phtmothhob ^bhahcb 
(|)opMHpoBaHHe y hhx »:H3HeHHOii (J)opMH xaMe(|)HTa, npHcnoco6jieHHoro x ncnoAb- 
30BaHHio Teiuia h 3HMHero CHeroBoro yxpbiTHa Han6oAee nporpeBaeMbix b TyHApe 
npH3eMHbix MecTOo6HTaHHik (Thxomhpob, 1963), a Tax»:e cnoco6HOCTb x mhxotpo<|)- 
HOMy MHHepajibHOMy nHTaHHio (Metsavaino, 1931; KaTeHHH, 1964; K)pu,eB, 1966). 

npH 3TOM BCe BHAM OKa3ajIHCb nOA B03AeiICTBHeM XOMIUieXCa MHXpOXJIHMaTHHeCXHX 
ycAOBHik, rpaAneHT xotopmx H3MepaeTCfl mxajiOH oahoto MacmTa6a. 

06pamaeT Ha ce6a BHHMaHHe tot (J>axT, hto Anana30H H3MeHeHHsi coAep^xaHHH 
xjiopo^Hjuia b pacneTe Ha M cyx , OTpa^aiomero, xax noxa3aHo b pa6oTe, rpaAneHT 
ycAOBHik MecTOo6HTaHHH, y BenH03ejieHHx xycTapHHnxoB (3—4-xpaTHMik) 6oAee ne m 
b 2 pa3a mnpe, ne m y jiHcronaAHMx bhaob (1.5-xpaTHHH), npeACTaBAHiomHx co6oik 
BecbMa OAHopoAHyio rpynny. 3 th pa3HMe Anana30HM H 3 MeHHHBOCTH coAep^aHH^ 
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xjiopo(|)HJuia b pacneTe Ha M^ KoppejmpyioT c pa3HOH CTeneHbio iuiothocth jihctbcb, 
onpeflejiaeMoii bcjihhhhoh ynilJI. Y BeHH03ejieHbix bh^ob, hmceou^hx jihctbji pa3HOH 
CTeneHH xcepoMop<|)HOCTH, niKajia ynilJI nmpe h CMemeHa b CTopoHy 6ojiee bmcoxhx 
BejIHHHH, a y JIHCTOnaflHMX, HMdOmHX MC30M0p<})Hbie JIHCTbfl, 3HaHeHHfl ynnji 
HHxe h BbipaBHeHbi no BejiHHHHe. B 3thx pa3Hbix ^Hana30Hax h3mchhhbocth nnrMeHT- 
Hbix h CTpyKTypHbix xapaxTepHcrax jincTa BenH03ejieHbix h jiHcronaflHMx bhaob 
HanuiH CBoe OTpa^xeHHe flBa pa3Hbix HanpaBjieHHa aaanTaii,HH xycrapHHnxoB — 
npoTHBOCTOHHHe CTpeccy (BenH03ejieHwe) hjih yxoa ot Hero (jiHcronaflHbie). 

OTjiHHHTe^bHaa oco6eHHOCTb h BbiroAHas npeaflanTan;Hfl BeHH03ejieHbix xyc- 
TapHHHKOB C0CT05UIH B TOM, HTO B HHX COXpaHHJIHCb HaCJieflCTBeHHbie npH3HaXH 

cbohx npeflxoB: BenH03ejieH0CTb jincTa h ny^aa xjiHMaTy ceBepa 3aMefljieHHa« 
pHTMHxa pa3BHTH« — no3flHee uiBeTeHne h no3flHee OTpacTaHne jihctbcb Texymero 
rojja (CeHflHHHOBa-KopnarHHa, 1956a). M36aBjieHHbie ot Heo6xoflHMOCTH xaamHH 
rofl 3aHOBO CTpoHTb cboh accHMHji5iii,noHHbiH annapaT, ohh 6jiaronojiynHo peajiH3yiOT 
CBOH OHTOreHeTHHeCXHe U,HXJIbI Ha OJIHrOTpO(|)HbIX MeCTOo6HTaHHflX, CKJiaABIBaiOII^HXCS 
b ropHoii Tyimpe Ha nojio^xHTejibHbix (JiopMax pejibetfca. B xoae MHrpau,HH x ceBepy 
TpaHc<t)opMau,H5i BenH03ejieHbix xycTapHHHxoB ocymecTBjiajiacb b HanpaBjieHHH 
MHHHaTiopH 3 aiiiHH oco6eH h xcepoMop^Haau.HH jincTa (Ma3ypeHxo, 1986). IIocjieflHee 
b coneTaHHH c xpynHMMH MC^xxjieTHHxaMH ry6naTOH txbhh, cbohctbchhbimh 
ncHxpo(|)HTaM 4 (SxoBjieB, 1948), hbhjihcb HaaexHOH 3am;HTOH ot <|)H3HHecxoH h 
(})H 3HOJIOrHHeCXOH CyXOCTH XOJIOflHMX MeCTOo6HTaHHH. 

Ilocxojibxy xjiHMaTHnecxHH CTpecc b ropax abjihctcsi CTHMyjioM x aaanTau;HH h 
cejiexTHBHMM (JiHjibTpoM fljifl pacreHHH (HaxynpmiiBHjiH, raMu,eMjiHfl3e, 1984), xy- 
CTapHHHXH paCCejHUIHCb B COOTBeTCTBHH CO CBOCH CnOCo6HOCTbK) npOTHBOCTOflTb 
CTpeccy, xotopmh Ha pa3Hbix axoTonax ropHOH TyimpM npoHBjnieTCfl no-pa3HOMy. 
3thm onpeflejiaeTCH TecHasi cba3b ynilJI c pa3HMMH ycjiOBHsiMH Mecroo6HTaHHH b 
ropHoii TyH^pe. 

B COOTBeTCTBHH c 6ojiee MefljieHHMM, neM y jiHcronaflHMx bh^ob, poctom (Ilon- 
jiaBcxan, 1948) y BenH03ejieHMx xycrapHHnxoB Tax;xe cmcxeHa HHTeHCHBHocTb Bcex 
(|)H3HOjiorHHecxHx npou;eccoB — TpaHcnnpaiiHH (PaxMaHHHa , 1964), abixaHHH (Pisek, 
1973; JIapxep, 1978), a rjiaBHoe, <|)0T0CHHTe3a, npnneM xax Ha6jnoaaeMoro, Tax h 
noTeHii,HajibHoro (flaHHjioB, MapHMaMH, 1948; TepacHMeHxo, IIlBenoBa, 1989; 
Obenbauer, Oechel, 1989), xotopmh npn 3aMefljieHHOM pocTe h He Monter 6mtb 

BbICOKHM. 

IIoflo6HO TOMy xax b Harneii pa6oTe noxa3aHa TecHasi jiHHeHHan o6paTHan 
xoppejiHii,Hfl Me^ay ynilJI h xoHu,eHTpau,HeH nnrMeHTOB b cyxoii Macce JincTa, b 
pa6oTe Obenbauer h Oechel (1989) ycTaHOBjieHa o6paTHasi cba 3 b Me;*yjy ynilJI h 
M aKCHMaJIbHbIM Ha6jIK>AaeMMM (J)0T0CHHTe30M y 19 BHAOB ropHO-TyHJjpOBblX xyc- 
TapHHHXOB H TpaB. IIpeflCTaBJI5ieT HHTepeC TOT (J)aXT, HTO y 7 OflHOHMCHHMX c 
HCCJieAOBaHHblMH HaMH BH^aMH BCHH03ejieHMX H JIHCTOnaflHMX XyCTapHHHXOB 
HHTeHCHBHocTb <t>OTOCH,HTe3a oxa3ajiacb npaMO nponopu,HOHajibHOH coflep»:aHHio 
xjiopo(|)Hjuia b pacneTe Ha M cyx , nojiyneHHOMy b HaineH pa6oTe. 3 to cootb eTCTByeT 
3axoHOMepHOCTH, ycTaHOBjieHHoik CjieMHeBbiM (1986) h noflTBep;imeHHOH TepacHMeH- 
xo c coTp. (1989), corjiacHO xoTopoik y pacTeHHH, npoH3pacraioiu;Hx b axcTpeMajibHHx 
ycjioBHHx (nycTMHH, TyHapbi), MaxcHMajibHoe coAep^aHne xjiopo(|)Hjuia HMeeT TecHyio 
JIHHeilHyiO nOJIO^HTejIbHyiO CBH3b C MaKCHMaJIbHbIM (J)0T0CHHTe30M. 

KcepoMop4)H3anHfl jincTa (yBejiHneHHe ynilJI, yMeHbmeHHe iuioina^n) h co- 

npa^eHHoe c Heio yMeHbineHHe xoHu,eHTpaii,HH nHrMeHTOB b eflHHHu,e Maccbi JincTa, 
B03pacTaiomHe c yBejiHneHHeM Hanpa^eHHOCTH axojiorHnecxoix) pe^HMa b TyH^pe, 
npHBOflHT x yMeHbineHHio norjiomieHHfl jihctom CBeTa, xotopmh npn hh3xhx TeMnax 


A. H. ^aHMjiOB (1948) BbiflejiMji TyH^poBbie KycrapHHMKH b oco6mh SKOjionmecKHH Twn — 
TyHflpOBbie nCMXpO(})HTbI. ^ HMX COMeTaiOTCH KCepOMOp4)Hbie npM3HaKH C mrpOMOp<J)HbIMH — 
KpynHOKjieTOMHOCTb Me3o4)Hjma m KpynHbie mokkjicthhkh ry6MaTOM napeHXHMbi, BbinojiH5iioii;He pojib 
«BHyTpeHHero onymeHna^, 3amwmaiomero pacTeHwe ot xojioaa (Cano^KHHKOB, 1914). 
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MeTa6ojiH3Ma BenH03ejieHbix xycrapHHnxoB oxa3biBaeTCH h36mto^ihmm, Tax xax He 
mo^kct 6mtb 3(}x})exTHBHo peajiH30BaH. rejiHOMop<J)HbiH xapaKTep jihctbcb BepecxoBbix 
6 hji paHee noxa3aH axcnepHMeHTajibHO (CeHHHHHOBa-KopnarHHa, 19566). 

JlncTonaflHHe xycrapHHnxH, ctfcopMHpoBaBinHecfl b HeoreHe H3 jiHCTona^Htix 
xycTapHHKOB HeMopajibHbix jiecoB dOpu,eB, 1966), chjibho TpaHccfropMHpoBajiHCb, 
CTaB 6ojiee noxo^HMH Apyr Ha apyra, ne m Ha cbohx npeAxoB (TojiManeB, 1962). 
Me30Mop(J)Ha« crpyxTypa hx jiHCTbeB h <|)H3HOjiorHHecxa5i pHTMHxa, cooTBeTCTByiomasi 
ce30HH0-K0HTpacTH0My KjiHMaTy, orpaHHHHBaeT hx pacnpocTpaHeHHe b ropHoii TyHApe 
CpaBHHTCJIbHO 6ojiee 3amHmeHHHMH H 6ojiee 3BTpO<|)HbIMH MeCT 006 HTaHHHMH , 5 CKJia- 
AHBaiomHMHca b HHXHen h cpeAHeii nacTflx noflca, b pa3Horo po^a noHH^xeHHHx 
pejibe(J)a, rae xjiHMaTHnecxHH CTpecc Hecxojibxo CMsirneH. B cootb6tctbhh c 3thm 
jiHCTonaflHbie xycrapHHnxH hmciot, corjiacHO a^hhum uiHTHpoBaHHbix pa6oT, 6ojiee 
BbICOKHH TeMn »:H3HefleflTe^bHOCTH, HeM BeHH03eJieHbie BHAbI, HTO n03B0JIHeT HM B 
TeneHHe KOpOTKOrO XOJIOAHOIX) JieTa B0CC03AaBaTb nOJIHOCTbK) aCCHMHJIHIJHOHHhlH 
annapaT. Hx jihctbh, He 3Haa 3 hmhhx HeB3roA, He HcnbiTHBaa ocTporo boahoix) 
Ae<|)Hu;HTa, He Hy^AaiOTCfl b cneu,Ha;ibHbix MexaHH3Max 3amHTbi, noaTOMy mirMeHTHtie 
H CTpyKTypHbie XapaKTepHCTHKH HX Me30M0p4)HbIX JiHCTbeB 6JIH3KH MeJKAy co6oh H 
cootb eTCTBy iot He6ojibmoMy rpaAHeHTy ycjioBHH MecTOo6HTaHHH. fla^xe Taxon 
jia6HjibHbiH aAanTHBHbiH npH3Hax, xax iuion^aAb jiHCTa, xojie6jieTCH 3Aecb b npeAe^ax 
4-xpaTHoro Anana30Ha, b to BpeMsi xax y BenH03ejieHbix oh cocTaBjweT 2.5 nopflAxa. 

HecMOTpn Ha 3aMeTHyio H3MeHHHBOCTb crpyxTypHbix h nHFMeHTHbix xapax- 
TepncTHx y H3yneHHHX bhaob, a6cojnoTHoe coAep^xaHHe nnrMeHTOB b u;ejiOM jihctc 
onpeAejiaeTC5i ero iuiomaAbio h mo^cct 6biTb ophchthpobohho paccnHTaHo c noMonjbio 
ypaBHeHHH jihhohhoh perpeccHH. 

IIlHpOXHH AHana30H H3MCHHHBOCTH COAep^KaHHH nHTMeHTOB B IjejIOM JIHCTe (500- 
xpaTHbin) y H3yneHHHx bhaob no cpaBHeHHio c y3XHM Anana30H0M nHFMeHTHbix 
xapaxTepncTHx (4-xpaTHbiii) — cBHAeTejibCTBo Toro, hto aAanTau;Hsi xycTapHHnxoB 
ocymecTBjiHjiacb b 6ojibineH Mepe no nyTH BapnaiiHH nncjia pa3HoypoBHeBbix eAHHHn, 
jiHCTa (xjieTxa xjiopoiuiacT thjibxoha aHcaM6jib nHFMeHT-6ejixoBbix xoMn- 
jiexcoB), ne m no nyTH H3MeHeHHsi hhtchchbhocth pa6oTbi 4>oTOCHHTeTHHecxoro an- 
napaTa, T.e. ypoBeHb xojiHnecTBeHHOH HacrpoiixH npeo6jiaAaji HaA ypoBHeM xanecr- 
BeHHOH. 

H 3 npeACTaBjieHHoro MaTepnajia cneAyeT, hto nHFMeHTHbie xapaxTepncTHXH no- 
3BOJI5HOT nOAOHTH C XOJIHHeCTBeHHOH OU,eHXOH X 6HOJIOFHHeCXOMy pa3HOo6pa3HIO 
paCTeHHII, BHAOBOH H3MeHHHBOCTH, AHB epreHIJHH H KOHB epreHII,HH BHAOB 
npHMeHHTejibHo x TaxoMy Ba^KHOMy c 3HepreTHnecxoH tohxh 3peHHH opraHy, xaxHM 
HBJIfleTCH JIHCT. 

B 3axjnoneHHe BHpa»:aeM HcxpeHHioio 6jiaroAapHocn> TaMape reoprneBHe IIo- 
jio30boh 3a noMomib b pa6oTe, u,eHHbie xoHcyjibTau;HH h AyxoBHyio noAAep;xxy. 
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BoTaHimecKHft hhcthtyt mm. B.JI.KoMapOBa PAH riojiyneHO 17 VI 1991 

CaHKT-IIeTep6ypr 


SUMMARY 

The results of taxonomical, ecological and botanical-geographical analysis of pigments 
(chlorophyll and carotinoids) in leaves of 19 species of dwarf-shrubs and shrubs of the Khibiny 
Mountains tundra are presented. It is shown that the content of plastid pigments in leaves is 
related to the habitats and phenorhythmotypes of plants, but there were no remarkable differences 
between plants of various life forms and types of geographical distribution. It was established 
that the related species (at the level of genus, tribe and subfamily) with the same 
phenorhythmotypes have close values of pigment content per unit of fresh mass irrespective of 
their habitats. However the pigment content calculated per unit of dry mass and per leaf area 
unit depends on habitats. There is a correlation between the pigment concentration and the 
structure of leaf (the water content and the specific density of leaf) in ecological groups of 
tundra plants, but the character and degree of this correlation are different in various groups. 
The data are discussed from the point of view of the origin, functional activity and biomorphology 
of tundra plants. 
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S. I. GENKAL THE MORPHOLOGY, ECOLOGY AND DISTRIBUTION OF STEPHANODISCUS AGASSIZENSIS 

C BACILLARIOPHYTA ) IN RUSSIA 

npHBeaeHbi pe3yjibTaTbi n3yMeHns c noMombio T3M h C3M namjHpeM Stephanodiscus agassizensis 
m 3 pa3Hbix BO^oeMOB. IloKa3aHa 3HaMMTejibHa5i BapMa6ejibHOCTb MojxJxwiorHMecKHx npn3HaKOB namjHpa, 
M3yMeHbi pacnpocTpaHeHne m aKOjionmecKHe oco6eHHOCTM boaopocjih b BOAoeMax Poccmm. 

Bha Stephanodiscus agassizensis Hakansson et Kling 6mji onncaH H3 p. KpacHoii, 
I^eHTpajibHaa KaHaAa (Hakansson, Kling, 1989). Oh o&iaaaeT HHTepecHOH Mop<l)o- 
jionmecKOH oco6eHHOCTbio — reTepoMopcJjHbiM pacnojio^xeHHeM bmpoctob c onopaMH 
Ha JIHUieBOH HaCTH CTBOPOK; BCTpe^iaeTCfl B TeiUIMX, CBeTOJIHMHTHpOBaHHMX eBTpO^HMX 
Bo^ax, 6oraTbix 6HoreHHbiMH ojicMCHTaMH. 

PaHee otot bha othochjih k xpyry <|)opM S.astraea. B BOAoeMax Pocchh oh HMeeT 
6ojiee ninpoKoe pacnpocTpaHeHne, neM oto CAeAyeT H3 jiHTepaTypM, hto noATBep- 
^AaeTCA HamHMH nccjieAOBaHHHMH. 

npH H3yweHHH pflAa nonyjismHH S.agassizensis c noMombio T3M h C3M 
noxa3aHO, hto ocHOBHbie CTpyKTypHhie ojicmchtm naminpH BapbnpyiOT b 6ojiee 
mnpoKOM Anana30He, neM yica3MBajiocb b oiracaHHH BHAa (pnc. 1). BMecre c 
TeM cpaBHeHHe c APyrnMH npeACTaBHTCJisiMH poAa no3BOJi5ieT CACJiaTb bmboa 
o He3HaMHTejibHOH Me^cnonyji^u,HOHHOH h3mchhhbocth S. agassizensis . HanpHMep, 
y nonyjMiiiHH xopomo H3yneHHoro S . niagarae Ehr. OTHoineHHe MaxcHMajibHMx 
cpeAHHx 3Ha*ieHHH npH3HaxoB k MHHHMajibHbiM cocraBjmeT rjix A^aMeTpa 
CTBopxH — 2, Rjia KOAH^iecTBa apeoji h hitphxob b 10 mkm — 1.4 h 1.5 
cootb eTCTB 6hho (Theriot, Stoeimer, 1981), hto 3HanHTenbHO npeBhimaeT aHa- 
jiomHHbie noKa3aTCJiH AJifl S. agassizensis Aa^xe npn cpaBHCHHH bh6opok h3 
CHJIbHO pa3JIHHaK)mHXC» no SKOJIOrHH boaocmob (pnc. 1). 

Cnei^ajibHoro paccMOTpeHM Tpe6yiOT, Ha Ham B3rjniA, ™cno h pacnojio;xeHHe 
Ha CTBopKe bmpoctob c onopaMH. no 3T0My npH3Haxy 5. agassizensis xapaxTepH3yeTC5i 
reTepoMop(J)HOCTbK): Ha CTBopxax c BMnyxjiHM i^eHTpoM oth BbipocTbi pacnojiaraiOTca 
b iiieHTpajibHOH nacra, c BorHyTMM — b nepnifcepHHecKOH. Hanm HCCJiCAOBaHHH 
noxa3ajiH, hto hhcao bmpoctob Ha CTBopKe yBejiHHHBaeTCfl c yBCAHneHHeM ee 
AHaMeTpa (pnc. 2), hto cbohctbchho mhoithm BHAaM uieHTpnnecKHx AnaTOMOBMx 
BOAopocjieH. Oco6eHHO xopomo oto npooie^HBaeTCH Ha BMfJopxe H3 CeBepHoro 
Kacmra, npnneM napaMerpM ypaBHCHHH perpeccnn aah ctbopok c BMnyxjiMM h 
BorayTHM u,eHTpaMH pa3JiHnaiOTC5i He3HanHTejn>H0 (pnc. 3). Hmchho b otoh no- 
nyAHUiHH mm 3ac})HKCHpoBajiH Han6ojibmee (7) b HameM MaTepnane hhcao bmpoctob 
c onopaMH Ha CTBopxe. B pafxyre R.Klee, C. Steinberg (1987) npnBeAeHa mhkpo- 
cJx)Torpa4)H5i S.rotula (Kiitz.) Hendey c nepncbepHHHMM pacnojioxceHHeM 9 bmpoctob 
Ha CTBopxe. Cxopee Bcero, b Ha3BaHHOH craTbe nano H3o6paxeHHe ctbopkh BHAa 
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PMC. 1. H3MeHHMB0CTjt> OCHOBHblX CTpyKTypHbIX 3JI6M6HTOB CTBOpKH StephatWdiSCUS OgOSSizetlSiS (no AaHHbIM 

M 3 yHeHM 5 i b T 3 M). 

d — flHaMerp craopKH, mkm; hui — hhcjio unpnxDB b 10 mkm; h ec — hhcjio BbipocroB c onopaMH Ha croopKe; na — 
hhcjk) apeoji b 10 mkm lirrpKxa; Haul — hhcjk) apeoji Ha KOHue linpicxa; 30 m — 30Ha o/jHopa#HHX nrrpHXDB (paBHaa 
OTHomeHHio fljmHM lirrpKxa ot neirrpa CTBOpKH ro Hanajia flBypsiAHocTH k nojmoft flJiHHe linpHxa). hui h na onpe#eji9JiHCb 
no npeflJioxeHHbiM hsmh paHee MeroflaM (reHKaji, 1977, 1978). / — nmoBoft MaTepwaji H3 p. KpacHoft (no: Hakansson, 
Kling, 1989); MecroHaxoHCfleHHa: 2 — FopucoBocoe BOfloxpaHHJnnne, VI 1970; 3 — He6oKcapcKoe Bo^oxpaHHJiHme, VI 

1979; 4 — Oxa (npHTOK Bojith), IV 1970; 5 — npeaycrbeBoe npocTpaHcreo Bojith, VI 1985; 6 — CenepHuft KacnHft, V 

1958; 7 — 03 . KypwibCKoe, VIE 1976. 


S.agassizensisy onm6onHO nAeHTH(})Hu,HpoBaHHoro KaK S.rotula. TaKHM o6pa30M, 
MaKCHMajibHoe ehcjio bhpoctob Ha CTBopKe y S. agassizensis MO^eT AoernraTb 9. B 
nonyjraijHH H3 CeBepHoro Kacnna 6o;ibmoe hhcjio bhpoctob c onopaMH BcrpenaeTCfl 
Ha CTBopicax KaK c BHnyKjiHM, Tax h c BorayTHM u,eHTpaMH (pnc. 3). EojibmoH 
HHTepec npeACTaBEaeT tot cfraKT, hto Ha CTBopKax c KOHijeHTpHnecKH-BHnyKjiHM 
pejibec})OM MecTonoEO^eHne bhpoctob BapbnpyeT b npeaejiax u,eHTpajibHOH h cpeflHeH 
nacTen (Ta6;i. I, 5 , 6), a c kohi^chtphhcckh-bojihhcthm — Ha Been noBepxHOCTH 
CTBopKH (Ta 6 ji . II, 1 —3). TaKHM o6pa30M, b oahoh nonyjnmmi mu MoxceM Ha&noAaTb 
MHoroBapnaHTHoe pacno;io;KeHHe bhpoctob Ha CTBopxe, hto b 3HaEHTejibHOH CTeneHH 
CHH^caeT u,eHHOCTb 3Toro flHarHOCTHnecKoro npH3HaKa. 

KaK noKa3ajin Hamn nccjiejioBaHHE, S. agassizensis nmpoKo pacnpocTpaHeH b 
BOfloeMax Pocchh, BererapyeT KaK b BeceHHHH, TaK h b occhhhh nepnoAH (cm. 
Ta6jraijy). B Bojire stot TaKCOH paHee OTo;*yjecTBji5uiH c S.astraea (Ehr.)Grun. B 
Hanajie 70-x toaob HCCJieAyeMHH bha craji bxoahtb b hhcjio AOMHHaHTOB (Jihto- 

IUiaHKTOHa B rOpbKOBCKOM H HH«eJie«aH(HX BOAOXpaHHJIHmaX, B KOHU,e BeCHbl npn 

TeMnepaType boah 16 — 20 °C ero kojikhcctbo cocraBmio 13.3 mjih kji/ji (Ky3bMHH, 
1978; OxanKHH, Ky3bMHH, 1978). HaMeTHBmaacfl TeHAeHijHfl AOMHHnpoBaHH5i b 
iuiaHKTOHe bhaob poAa Stephanodiscus y no abhhhm T.B. Ky3bMHHa (1978), 6njia 
CBA3aHa c H3MeHeHneM tpo4>hocth boaocmob, hto noflTBepxflaeTca abhhhmh 06 
oco6eHHOCTflx 3KOJiorHH S. agassizensis. 

IIphboahm pacmnpeHHHH AnarH03 Bima c yneTOM Hamnx h flpyrax jiHTepaTy phhx 
AaHHbix. 

Stephanodiscus agassizensis Hakansson et Kling(Hakansson, Kling, 1989 : 283, 
figs. 56—69), S. alpinus var. distinctus Churs. et Bazhen. (XypceBHH, BaxeHOBa, 
1990 : 401). Ctbopkh KOHneHTpHnecKH-BOJiHHCTHe, KpyrjiHe, 9 — 44.1 mkm b AnaM. 
(Ta6^. I,II). ApeojiH jioKyjiEpHHe, c 4>opaMeHaMH Ha HapyxcHoii noBepxHOCTH ctbopkh 
h KynojiOBHAHHM BejiyMOM — Ha BHyrpeHHeH (Ta6ji. II, 4). Ha HapyacHOH noBepxHOCTH 
ctbopkh HMeiOTca najibi^eBHAHHe Bbipoc™, npHKpHBaioin,ne (JjopaMeHH apeoE (Ta6^. 
I, 4). ApeojiH pacnOAo^ceHH b paAnajibHHx pa^ax, nepexoAflmnx b ABOHHHe-neT- 
BepHHe b npHKpaeBoii 30He, 14—60 (15—28) 1 b 10 mkm. IHtphxob 8—14 (6.3—11.1) 1 
b 10 mkm. Ha rpaHHne ahi^cboh nacra ctbopkh h 3arn6a ot KaxAoii majiHHOBOH 

1 B cKo6Kax yKa3aHbi ^Hani03bi h3m6hhhbocth CTpyKTypHbix 3 jicm6htob, nojiyneHHwe npn 
ncnojib30BaHnn Hamnx MeTOflpB n3MepeHnn (reHKaji, 1977, 1978). 
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Phc. 2. 3aBHCHM0CTb Meayjy an&MeTpoM ctbopkh Stephanodiscus agassizensis h mmcjiom BbipocroB c ono- 
paMH Ha croopKe (no aaHHbiM H3yqeHHn b T3M). 

MecroHaxDJKACHHB: / — Oxa, VI 1970; 2 — npeaycraeBoe npocipaHCTBO Bojith, VI 1985; 3 — Hefoxcapcxoe BoaoxpaHHjmme, 
VI 1985; 4 — FopucoBCKoe BOfloxpaHHJimije, VI 1970. IIo och afcnncc — flHaMerp ctbopkh, mkm; no och opamiaT — 

mhcjk) BupocTOB c onopaMH Ha CIBOpKe. 


nojiocM otxoa^t Heperyji^pHO pacnojioxeHHbie KOHH^ecKH ocrpoKOHe^Hhie hjih 
BHjib^aTbie nmnbi (Ta 6 a. I, 2, 3 ). Bhpocth c 2— 3 onopaMH b hhcjic 1—9 pacnojioaceHH 
Ha Been noBepxHOCTH ctbopkh (Ta 6 a. I, 7—3, 5 , 6 ; II, 7—5). Ha CTBopKax c 
BorayTHM u,eHTpoM ohh wame BcrpenaiOTCfl b nepn<i)epHHecKOH 30He (Ta 6 a. II, 7, 
2, 4 , 5), c BwnyKjiHM — b u,eHTpajibHOH nacTH ctbopkh (Ta 6 a. I, 5, 6). Oahh 
AByry 6 biH Bbipocr c BbicrynaiomeH Ha HapyxcHoil noBepxHOCTH ctbopkh bhcokoh 
Tpy 6 K 0 H ji0KajiH30BaH b KOJibije mnnoB (Ta 6 ji . I, 6 ; II, 2, 3). OpneHTaipui mejm 
Bupocra BapbHpyeT ot TaHreHijHajibHOH ao paanajibHoii (Ta 6 a. II, 5, 5). KpaeBbie 
BbipocTM HMeiOT 3 onopu h pacnojioxceHbi noa 2 — 4-m mnnaMH (Ta 6 a. I, 2 — 6 ; II, 
7 —3, 5), pe^Ko noa KaxcflHM mnnoM. 

ITpecHOBoaHO-co^OHOBaTOBoaHbiH iuiaHKTOHHbiH BHa. BereTHpyeT b TeneHHe Bec- 
hm—occhh npn TeMnepaType bojjja 10.2—24 °C, npo3paHHOcra 50—90 cm, pH Boaw 
7.6—8.2. 

PacnpocTpaHeHne. Pckh: AHrapa, Ehhcch, U,Ha, OKa, Boara. Boao- 
xpaHHjiHma: HBaHbKOBCKoe, Pw6HHCKoe, TopwcoBCKoe, He6oKapcKoe, KyH6wmeBCKoe, 
CapaTOBCKoe, BoarorpaacKoe, necroBCKoe, HepenoBeijKoe. Mopa: KacnHHCKoe. 



Phc. 3. 3aBHCHMOCTb Mexcay anaMeTpOM ctbopkh h hhcjiom bhpoctob c onopaMH Ha crBOpxe b nonyjunjHH 
Stephanodiscus agassizensis H3 CeBepHoro Kacnnsi, V 1953 (no aaHHbiM H 3 yqeHHii b C3M). 

Cn»pKH: / — c BunyxjibiM uempoM; 2 — c BorayruM newipoM h bupoctbmh, pacnojioxceHHbiMH b nepH^epiribioft 3one; 
3 — c BorHyrwM neuipoM h BwpocraMH, pacnojnxeHHbiMH b nepH$epHftHoft 3one h b ueinpe; 4 — c BomyruM newipoM 
h bupoctbmh, pacnojioHceHHbiMH b qeinpe. YpaBHeHHfl perpeccHH: ana craopox c BunyxnhiM uempoM (/) — D - 14.8+3.7 k 
■ 0.82), ana craopox c BomyruM neuipoM (//) — D ■ 14.6+4.0 k (R m 0.75), iae R — ko^huhoit xoppejiainm, 

k — hhcjk) BupocroB c onopaMH Ha craopxe. 


80 





MecroHaxoHCfleHHe Stephanodiscus agassizensis b BOAoeMax Poccmm 


BofloeMbi 

Bpewa oi6opa npo6 
(mocha, rofl) 

TewnepaTypa 
BOAU, °C 

npcopaqHOCTb, 

CM 

pH BOAbI 

Bo^oxpaHMjiMma 





HBaHbKOBCKOe 

V 1970; VI 1975 




Pbl6MHCKOe 

VI 1970 




POpbKOBCKOe 

VI 1970 




Tpacca crpoamerocsi 

VII 1969; V 1970; 

IHiiCapaTOB- 

UlHCapaTOB- 

CapaTOBCKoe 

He6oKcapCKoro 

IX 1970; VIII 

cicoe 

CKoe 


(Bojira Mexyjy To- 

1972; VI 1979 




powoM m He6oxca- 





paMH) 





KyM6bimeBCKoe 

VII 1969; VI 1970 




CapaTOBCKoe 

VII 1975 




BojirorpaACKoe 

VII 1969 




HM30Bbe Bojirw 

VII 1969; VI 1970; 

20.7—24 

90 

7.6 


VIII 1972 




npeflyCTbeBoe npocr- 

VI 1985 

23.3 



paHCTBO 





CeBepHbiM XacnMM (ao 

V 1958 




5 %o) 





Emiceft 

VIII 1988 




Oxa 

VII 1969 

22.5 




S.agassizensis no Mop<jx)jiorHH naHijHpfl 6 jih 30 x k S.alpinus Hust. (Hakansson, 
Kling, 1989). flencTBHTejibHo, Anana 30 HH Bapna6e^bH0CTH KOMiuieicca Anar- 
HOCTHnecKHX npn3HaKOB H3yneHHHx nonyjran;™ S.agassizensis h hx cpeflHne 3Ha- 
neHHfl b 6o^bnmHCTBe cjiynaeB 6jih3xh k TaxoBHM ajia nonyji5m,HH S.alpinus 
H3 03. KypmibCKoe (pnc. 1). Abtoph, onncaBrnne S.agassizensis , cnuTaiOT, hto 
oh OTjranaeTCfl ot S.alpinus pacnojioxceHHeM h xojmnecTBOM bhpoctob c onopaMH 
Ha CTBopKe (Hakansson, Kling, 1989). H 3 Hanmx AaHHHx cjieayeT, hto 

AHCKpHMHHan,HOHHaH U,eHHOCTb 3 THX npH 3 HaK 0 B npH OAHOBpeMeHHOM paCCMOTpCHHH 
3 thx 2 TaxcoHOB HeBejinxa. B noATBepxAeHHe aroro npHBOAHM pe3yjibTaTH mho- 
roMepHoro aHajiH 3 a, CBHAeTejibCTByiomHe 06 OTcyTCTBHH xopomo pa3rpaHHneHHHx 
xjiaccoB Tonex, npn Hcno;ib 30 BaHHH xoMiuiexca npn 3 HaxoB, xax BKjuonaioiAero 
(pnc. 4, ©, Tax h He Bxjnowaiomero b ce6a (pnc. 4, a) hhcjio bhpoctob 
c onopaMH Ha CTBopxe. B stoh CHTyaijHH jjjisl pa3rpaHHneHH5i bhaob cjieAyeT 
npHHHMaTb bo BHHMaHne hx axojioraio: S.alpinus — thhhhhhh npeACTaBHTejib 
iuiaHXTOHa ojiHroTpo(J)HHx 03 ep, npeAnoHHTaion^HH HH 3 xyio TeMnepaTypy bo ah; 
S. agassizensis o6nTaeT b njiaHXTOHe pex h BOAOxpaHHjiHnj, 6orarax 6noreHHHMH 
aneMeHTaMH, npn bhcoxoh TeMnepaType boah. 

B njiaHXTOHe p. Ehhcch 6buia onncaHa HOBaa pa3H0BHAH0CTb — S.alpinus var. 
distinctus (XypceBHH, BaxeHOBa, 1990). Anana30HH H3MeHHHBOCTH ochobhhx crpyx- 
TypHHx ajieMeHTOB CTBopox 3 toh pa3HOBHAHOCTH h S.agassizensis coBnaAaiOT. Y 
o 6 ohx TaxcoHOB HMeiOTCH najibii,eBHAHHe bhpocth, npnxpHBaioiAHe (J>opaMeHH; xpoMe 
Toro, cxoahhm oxa3HBaeTca xapaxTep pacnojiojxeHHH bhpoctob Ha CTBopxe. Ha 
ocHOBaHHH 3Toro mh CHHTaeM, hto S.alpinus var. distinctus xoHcneu,H(J)H*ieH 
S.agassizensis h ABjiaeTCfl chhohhmom nocjieAHero. 

BHpaxcaio 6jiaroAapHocn> T.B. Ky3bMHHy, A.E. Ky3bMHHoif, E.H. JIa6yHCxoii, 
H.B. MaxapoBoii, AT. OxanxnHy, E.B. naBeflbeBoii 3a npeAOCTaBjieHHHe MaTe- 
pnajiH. 


6 BoraHHMecKHii xypHaji, N? 8, 1992 r. 
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Pnc. 4. PacnpeaejieHHe H3yneHHbix Bbi6opOK b KoopflHHaTax nepBbix flByx rjiaBHbix KOMnoHem (no ^aHHbiM 

n3yqeHH5i b T3M). 

/ — Stephanodiscus agassizensis , Oxa, VI 1970; 2 — S.alpinus, KypHJibcxoe 03., VIII 1976. Hcnojn&oBajnicb npH3Haxn: 
a — flHaMerp craopxH, hhcjio unpHXDB h apeoji b 10 mkm, hhcjio apeoji Ha xoHije linpHxa, pa3Mep 30Hbi OflHOpHflHbix 
iinpHXDB (pHC. 1); 6 — to jxe njnoc hhcjio BbipocroB c onopaMH Ha creopxe. 
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K. K. Shrestha 1 

THE TAXONOMIC SIGNIFICANCE OF THE PETIOLE ANATOMY IN 
THE GENUS CYANANTHUS ( CAMPANULACEAE) 

K. K. IUPECTXA. TAKCOHOMHHECKOE 3HAMEHHE AHATOMHH MEPE1I1KA B POflE CYANANTHUS (.CAM- 

PANULACEAE) 


Examination of the petiole anatomy of 20 species of Cyananthus reveals some interesting characters 
of taxonomic value, which can be used to distinguish species and groups of species. Variation between 
species is found in several anatomical features including shape, presence/absence of collenchymatous 
hypodermis, shape and size of vascular bundle and presence/absence of laticiferous canals in phloem ceils. 


Cyananthus Wall, ex Benth. is one of the most interesting genus of Campanulaceae, 
both in morphology and geographical distribution, and comprises about 25 species 
native to the Himalayas, and South-West China. Earlier taxonomic treatments of 
the genus incorporated only morphological features (Franchet, 1887; Marquand, 
1924; Hong, Ma, 1991). Three sections were recognized to accomodate the known 
taxa. Leaves in various species are reported to be heterogeneous with regard to the 
shape and size. Leaves of Cyananthus are simple, exstipulate, node with unilacunar 
leaf trace, shape varies from lanceolate to ovate cordate and orbicular, and size 
varies from 0.5—2.0 cm long. The majority of species are distinctly petioled, usually 
winged and hairy, although, few are long petioled or completely sessile. 

Numerous works (Howard, 1979; Azizian, Cutler, 1982; Dehgan, 1982; Haddad, 
Barnett, 1989; Wilkinson, 1989; Trifonova, 1990; Trifonova, Zubkova, 1990) have 
indicated the importance of petiolar anatomy in taxonomic treatments. Information 
is available, however, on the petiolar anatomy of some families of higher plants, 
but no comprehensive studies can be found for the family Campanulaceae, except 
the fundamental works of H. Schmidt (1904) and C. Metcalfe, L. Chalk (1950). 


1 Corresponding address: Central Department of Botany, Tribhuvan University, Kirtipur, Kathmandu, 

Nepal. 
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Thus, the present study is focussed on petiolar anatomy and its significance to 
establish the infrageneric relationships in Cyananthus. 


Materials and methods 

Transverse sections of petioles from 20 species of Cyananthus were examined. 
The materials used in the present work were obtained from the herbaria of the 
Komarov Botanical Institute, St. Petersburg (LE); the Royal Botanic Gardens at 
Kew (K) and Edinburgh (E); British (Natural History) Museum, London (BM). 
Specimens were selected from mature part of the stem, usually from the middle 
part, and soaked in a solution of glycerine, alcohol and water <1:1:1) for few 
days. Transverse sections of petiole were prepared nearly through the mid point in 
Freezing Microtome. The sections were stained in Safranin, Fast green and mounted. 

List of materials examined. C.delavayi Franch. Yunnan: Delavay, 4 IX 1889 
(LE); Delavay 137 (LE). C. dolichosceles Marq. Szechuan: A.E. Pratt 572 (K). C. 
fasciculatus Marq. Yunnan: J.F. Rock 10746 (E); G.Forrest 22485 (E). C. formosus 
Diels, Yunnan: J.F. Rock 6102 (LE); G. Forrest 23175 (E). C. hayanus Marq. 
Nepal: D.G. Lowndes 1484 (BM). C. himalaicus Shrestha, Nepal: Stainton, Sykes 
and Williams 3918 (BM, E). C. hookeri Clarke, Nepal: K.K. Shrestha 146 (LE); 
Polunin, Sykes and Williams 5334 (BM). C. incanus Hook. f. et. Thoms. Sikkim: 
J. D. Hooker, s. n. (LE); Smith and Cave 2076 (LE). C. inflatus Hook f. et Thoms. 
Nepal: K.K. Shrestha 111 (LE); Yunnan: Maire 7400 (LE). C. integer Wall, ex 
Benth. Kumaon: Wallich 1472 (LE); Ladebour, s.n. (LE). C. leiocalyx (Franch.) 
Cowan, Yunnan: Delavay, s.n., 4 VIII 1884 (LE). C. lichiangensis Smith, Yunnan: 
G. Forrest 6369 (E, K). C. lobatus Wall, ex Benth. Nepal: K.K. Shrestha 124 (LE); 
Kumaon: Strachey and Winterbottom 1 (LE). C. longiflorus Franch. Yunnan: Delavay, 
s.n., 3 IX 1884 (LE); G. Forrest 11399 (E). C. macrocalyx Franch, Yunnan: Delavay 
96 (LE); G. Forrest 23225 (K). C. microphyllus Edgew. Kumaon: Strachey and 
Winterbottom 2 (LE); CULT (LE). C. pilosus (Marq.) Shrestha, Tibet: F.K. Ward 
7486 (K). C. spatkulifolius Nannf. Bhutan: Ludlow, Sherriff and Hicks 20439 (BM). 
C. sherriffii Cowan, Tibet: Ludlow, Sherriff and Taylor 5655 (BM). C. wardii Marq. 
Tibet: F.K. Ward 6082 (K); Ludlow and Sherriff 2557 (BM). 


Results and discussion 

The outline of the petiole in transverse section varied between species from 
semicircular to subtraingular with lateral wings in adaxial side (C. lobatus, C. 
macrocalyx, C. spatkulifolius, C. fasciculatus and C. hookeri !). It is of interest to 
note that C. sherriffii is characterized by long and incurved wings in the abaxial 
side (Figure, 6). Few species lack such wings and thus are nearly traingular (C. 
integer, C. himalaicus, C. delavayi and C. inflatus). 

The epidermis of all the petioles consists of a single layer of subcircular to semi- 
rectangular cells. However, in C. lichiangensis, C. leiocalyx, C. fasciculatus and C. 
hookeri the epidermal cells are thick walled in abaxial side. In general, the epidermal 
cells in abaxial sides are small and regular, whereas in adaxial side they are larger and 
irregular. By contrast, C. formosus, C. longiflorus and C. macrocalyx presses larger and 
irregular cells in the abaxial side and small, regular or irregular cells in the adaxial side. 
Moreover, in some species (C. microphyllus, C. pilosus, C. spathulifolius, C. inflatus and 
C. fasciculatus) the cells are identical in both sides. 

In several taxa (C. himalaicus, C. delavayi, C. longiflorus, C. inflatus and C. 
hookeri) 1—3-layered collenchymatous hypodermis is present. In C. lichiangensis 
subepidermal collenchyma layer is present only in abaxial side (Figure, 19). 
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Vascular bundle is usually single, open, horseshoe shaped to falcate with incurved 
ends. In C. himalaicus (Figure; 5), the ends are very much incurved and easily 
distinguished from other species. Such a feature was also reported in Symphyandra 
of Campanulaceae (Metcalfe, Chalk, 1950), and some members of Lamiaceae 
(Azizian, Cutler, 1982). The size of vascular bundle varies from small (C. sherriffii: 
Figure, 6) to large (C. inflatus: Figure, 17) and is oriented towards adaxial side 
or rarely to the centre (C. sherriffii). The vascular bundle is sometimes surrounded 
by a layer of large lignified empty cells, so called bundle sheath (C. lobatus , C. 
integer and C. inflatus : Figure, 1 , 3, 17). Similarly, in few taxa there are few 
phloem cells, sometimes completely surrounding the vascular bundle (C. himalaicus: 
Figure, 5), as in Asyneuma and Phyteuma of Campanulaceae (Metcalfe, Chalk, 
1950). A characteristic laticiferous canals in the phloem cells are observed in several 
spectes of Cyananthus. This feature was found to be constant in all taxa of sect. 
Stenolobi (Figure, 8 — 16). This character seems to be consistent with other 
morphological characters, such as deeply lobed long, tubular corolla, glabrescent or 
brown hairy calyx and longer capsule, that link these taxa in to one section. Besides 
sect. Stenolobli, this feature is also oberved in C.hookeri and C. sherriffii, however, 
in the latter it is poorly developed. This character is, however, completely absent 
in all other taxa of sect. Annui and sect. Cyananthus. Presence of such laticiferous 
canals is characteristic of several taxa of Campanulaceae and are found to occur 
in the phloem of leaf and stem (Metcalfe, Chalk, 1950). 

The central portion of all the petioles under study is composed of large parenchyma 
cells. These cells varied between the species in their shape and abundance. They 
are usually 2 (3)-layered in adaxial side and 3—4-layered in abaxial side. In C. 
inflatus, the number of layers is reduced to 1(2) in adaxial and 2(3) in abaxial 
side, and in C. himalaicus (Figure, 5) that of layers increased up to 3—4 in adaxial 
and 5—6 layers in abaxial sides. However, in C. microphyllus, C. integer, C. sherriffii 
and C. fasciculatus cells are 2—3-layered in both sides and only in C. wardii the 
cells are macerated, irregular and undifferentiated in adaxial side. 

The above results have showed that although the petiolar character is 
heterogeneous in Cyananthus, it can be used to determine species or group of 
species. For example, of the four species investigated in sect. Annui, namely, 
C. inflatus, C. fasciculatus, C. hookeri and C. lichiangensis, they considerably vary 
from one another in their petiolar structure. In C. inflatus and C. hookeri 
collenchymatous hypodermis is well developed, in C. lichiangensis (Figure, 19) it 
is present only in the abaxial side and lacking in C. fasciculatus. Similarly, bundle 
sheath is present only in C. inflatus and laticiferous canals in the phloem are found 
to be present only in C. hookeri (Figure, 20). Thus, the petiolar structure in this 
section is most heterogeneous in comparison to other sections. Apart from C. hookeri, 
other three species are more or less similar morphologically. Information available 
from seed coat characters (Shrestha, Kravtsova, 1992) and pollen morphology 
(Shrestha, Tarasevich, 1992) also indicated that C. hookeri should be separated 
from sect. Annui and suggestion is made to keep it in a higher rank. 

Sect. Cyananthus is less heterogeneous than sect. Annui. All the species of this 
section lack laticiferous canals in phloem, however, in other characters they vary 
slightly. C. lobatus and C. integer are related closely in having bundle sheath and 
collenchymatous hypodermis (Figure, 1, 3). Both these features are absent in C. 
hayanus and C. microphyllus. C. himalaicus is distinct from all the above mentioned 
species in the shape of petiole section, 2—3-layered collenchymatous hypodermis, 
much incurved vascular bundle and phloem completely surrounding it (Figure, 5); 
which indicate that the latter can be placed in a separate rank at least at a subsectional 
level. The gross morphology such as long peduncled flower, very shortly lobed corolla 
with glabrous throat are in support of separating C. himalaicus from the typical group of 
sect. Cyananthus. Similar is the position of C. sherriffii within the genus. Earlier 
taxonomists (Cowan, 1938; Lian, 1983; Hong, Ma, 1991) treated the species under 
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Camera lucida drawings of petiole sections. 

1—6 — sect. Cyananthus: I — C.lobatus, 2 — C.hayanus, 3 — Cdnteger, 4 — C.microphyllus, 5 — C.himalaicus, 6 — 
C.sherriffii; 7-16 — sect. StenolobL' 7 — C.wardii, 8 — C.incanus, 9 — C.pilosus, 10 — C.delavayi, 11 — C.formosus, 
12 — C.longiflorus, 13 — C.leiocalyx, 14 — C.spathulifolius, 13 — C.macrocalyx, 16 — C.dolichosceles; 17—20 — sect. 
AnnuL' 17 — C.inflatus , 75 — C.fasciculatus, 19 — C.lichiangensis, 20 — C.hookerL a — xylem, b — phloem, c — phloem 
with laticiferous canals, d — bundle sheath, e — collenchyma. Bar: 1—20 — 0.5 mm. 
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sect. Cyananthus. But palynological and seed coat characters (Shrestha, Tarasevich, 
1992; Shrestha, Kravtsova, 1992) and even the gross morphology and life form show 
intermediate position of the species between sect. Cyananthus and sect. StenolobL The 
petiolar characters also support this view. In C. sherriffii , the ends of the lateral wings 
are turned in dorsal (abaxial) side, tuberculated epidermis, smaller vascular bundle 
oriented in the centre and poorly developed laticiferous canals in phloem (Figure, 6) are 
not comparable with any other species or sections. All these petiolar characters showed 
that this taxa should be separated from sect. Cyananthus and thus, it is recommended to 
keep it in a separate section. 

Sect. Stenolobi is found to be more homogeneous in comparison to other sections. 
The presence of well developed laticiferous canals in phloem is a permanent character 
in all species. Bundle sheath is absent in all taxa but collenchymatous hypodermis 
is present in some species (C. delavayi, C. longiflorus, C. leiocalyx and C. 
dolichosceles) . However, C. wardii shows somewhat anomalous character within the 
section, because it lacks the characteristic laticiferous canals in phloem. Moreover, 
the shape of petiole in cross section and macerated, irregular, undifferentiated 
parenchyma in adaxial side, including the gross morphology and pollen morphology 
(Shrestha, Tarasevich, 1992) suggested to separate this species from sect. Stenolobi 
and probably should kep near to C. sherriffii 

In conclusion, the anatomical characters of the petiole in Cyananthus appear to 
have certain taxonomic value. Features such as the presence of laticiferous canals 
in phloem is of taxonomic significance to delimit the sect. Stenolobi The shape of 
petiole in cross section, nature of epidermal cells; presence/absence of collenchyma 
and bundle sheath; shape and size of vascular bundle, however, can hardly be used 
as sectional marker, but these features are helpful in distinguishing species or a 
group of species. In general, it is obvious that, petiolar anatomy provides an evidence 
as a supplementary character in the infrageneric relationships of the genus. 

The author is very grateful to Dr. V.I. Trifonova for her encouragement and 
constant supervision. My thanks are also due to Dr. T.I. Kravtsova and Irene 
Mershchikova for their valuable contributions in writing the paper. I also wish to 
thank the keepers of BM, E, K and LE for providing the materials. 

LITERATURE CITED 

Azizian D., Cutler D.F. Anatomical, cytological and phytochemical studies on Phlomis L. 
and Eremostachys Bung. ( Labiatae ) // Bot. J. Linn. Soc. 1982. Vol. 85. P. 249—281. — 
Cowan J.M. Concerning the genus Cyananthus // New. FI. Silva. 1938. Vol. 10. N 2. 
P. 108—110. — Dehgan B. Comparative anatomy of the petiole and infrageneric relationships 
in Jatropha, L. ( Euphorbiaceae ) // Amer. J. Bot. 1982. Vol. 69. N 8. P. 1283—1295. — 
Franchet M.A. Le genre Cyananthus // Journ. Bot. (Paris). 1887. Vol. 1. P. 241—255. — 
Haddad R.S., Barnett J.R. Variation in petiole anatomy of the European spiny species of 
Astragalus L. // Bot. J. Linn. Soc. 1989. Vol. 101. N 2. P. 241—247. — Hong D.Y., Ma EM. 
Systematics of the genus Cyananthus II Acta Phytotax. Sin. 1991. Vol. 29. N 1. P. 25—49. — 
Howard R.A. The petiole // C.R. Metcalfe , L. Chalk (Eds). Anatomy of the Dicotyledons. 2 
ed. Oxford Press, 1979. Vol. 1. P. 88—96. — Lian Y.S. Cyananthus II FI. Reip. Pop. Sin. 
1983. Vol. 73. N 2. P. 5—28. — Marquand C.V.B . Revision of the genus Cyananthus // Kew 
Bull. 1924. N 6. P. 241—255. — Metcalfe C.R., Chalk L . Anatomy of the Dicotyledons. Oxford 
Press, 1950. Vol. 1. P. 810—816. — Schmidt H. Systematisch-anatomische Untersuchungen 
des Blattes der Campanuloideen. Thesis. Erlangen, 1904. S. 1—104. — Shrestha K.K ., 
Kravtsova T.I. Seed coat anatomy and ultrasculpture of Cyananthus (Campanulaceae) in relation 
to its systematics // Bot. Journ. (St.-Petersburg). 1992. Vol. 77. N 6. P. 18—29. (In Russian 
with English summary). — Shrestha K.K., Tarasevich V.F. Comparative pollen morphology of 
Cyananthus in relation to systematics and position of the genus in Campanulaceae II Bot. 
Journ. (St.-Petersburg). 1992. Vol. 77. N 10. P. 1—17 (In Russian with English summary). — 
Trifonova V.I. Comparative biomorphological study of the taxonomy and phylogeny of the genera 
Consolida (DC.) S.F. Gray and Aconitella Spach. // Collect. Bot. Barcinon. 1990. Vol. 19. 
P- 97—110. — Trifonova V.I., Zubkova I.G. The comparative-anatomical study of petiole in 


88 



representatives of the genus Cornus s.l. ( Cornaceae ) in relation to its taxonomy / / Bot. Journ. 
(St.-Petersburg). 1990. Vol. 75. N 6. P. 820—829 (In Russian with English summary). — 
Wilkinson H.P . Leaf anatomy of the Menispermaceae tribe Tiliacoreae Miers. // Bot. J. Linn. 
Soc. 1989. Vol. 99. P. 125—174. 


Komarov Botanical Institute Received 31 III 1992 

Russian Academy of Sciences 
St. Petersburg 


PE3K) ME 

B pe3y;ibTaTe aHaTOMHuecxoro H3yueHHJi crpoemisi qepemxa 20 bhaob poAa Cyananthus 
6ma BHflBjieH KOMTuiexc npH3HaxoB, HMeioupix onpeAejieHHoe 3HaueHne zyia pememia cnopHbix 
BOnpOCX)B CHCreMaTHKH 3TOFO pofla. 

Poa Cyananthus xapaxTepH3yercji oxpyrAHMH hah CAerxa TpeyroAbHHMH uepemxaMH c 
6okobumh BwpocraMH Ha aAaKcnanbHOH cropoHe. npoBOAamaa cncreMa npeACTaBAeHa oahhm, 
xax npaBHAO, cpezmnx pa3MepOB npOBOAfliijHM nyuxoM, pacnoAoaceHHWM b uempe hah CAenca 
CABHHyTHM Ha aAaxcnaAbHyio CTOpOHy. 

BoAbmHHCTBO npH3HaxoB, TaxHx xax <Jx>pMa npOBOABmero nyuxa, HaAHune hah orcyTCTBHe 
KOAAeHXHMbi, <J>opMa h pa3Mep npOBOAflnpix nyuxoB, MoaceT 6brrb Hcn0Ab30BaH0 b xauecTBe 
AonoAHHTeAbHbix npH3HaxoB npH pa3AeAeHHH bhaob h rpynn bhaob. Cexunn b cboio ouepeAb 
pa3AHuaKrrca toabxo no huahuhio hah orcyTCTBHio cmoaahnx xaHanoB bo c})A03Me npOBOAfiiuero 
nyuxa. 3tot npn3Hax, xax oxa3aAOCb, xapaxTepeH zyia Bcex bhaob cexunn Stenolobi . 
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H. C. XaHA3K5IH 

TAKCOHOMHHECKOE 3HAHEHHE CTPOEHHH CEMHHOK B IIOATPHEE 
ANTHEMIDINAE < ASTERACEAE) 

N. S. KHANDJIA N. THE TAXONOMIC SIGNIFICANCE OF THE ACHENE’S STRUCTURE IN THE SUBTRIBE 

ANTHEMIDINAE ( ASTERACEAE) 

IIpOBeAeHO MoptJjOAoro-aHaTOMHuecicoe n3yqeHne ccmhhok y 53 bhaob 5 poaob noATpn6bi Anthemidinae 
(Achillea, Anthemis, Anacyclus, Otanthus, Handelia ), npoH3pacraioiAHx Ha TeppHTOpHH 6biBuiero CCCP. 
riOKa3aHO, UTO 3TH pOAbl, B TOM HHCAe ra6HTyajIbHO TpyAHOpa3AHUHMbie, qeTKO HAeHTH(J)HUHpyiOTC5I c 
nOMOlUbK) CeMSIHKH, npH3HaKH CTpOeHHB KOTOpOH HMeiOT AHarHOCTHUeCKOe 3HaueHHe. PaBHOUeHHOCTb 
MOp(J)OAorHqecKMx h aHaTOMHuecKHx npH3HaxoB ccmahok poaob noATpn6bi Anthemidinae aah CHCTeMaTHKH 
CBHAeTeAbCTByeT o uejiecoo6pa3HOCTH Hcnojib30BaHH5i MOp(J)OAorHqecKHx npn3HaKOB Ha npaKTHKe. 

IloATpH6a Anthemidinae bo (})Jiope 6HBinero CCCP coctoht h3 5 poaob. 
IloAHTHnHHe poah Achillea L. h Anthemis L. oco6chho 6oraTO npeACTaBjieHbi Ha 
KaBxa3e. Eahhctbckhwh bha poAa Anacyclus L. — A. ciliatus Trautv. ABAaeTCfl 
3 haomhkom Bocroraoro 3aKaBxa3b5i, rAe oh npoH3pacTaeT Ha CyXHX TAHHHCTHX 
CKjiOHax cpeAHero h HHxcHero Te*ieHH5i p. Kypw (XaHA^flH, 1986). Bhaw mohothiihux 
Poaob Otanthus Hoffmgg. et Link h Handelia Heimerl cootbctctbchho npHypo^eHH 
K npHMOpCKHM neCKaM A6xa3HH (KojiaKOBCKHH, 1982) H KaMeHHCTHM ropHUM CKJIOHaM 

CpeAHen A3 hh (U,BeTKOBa, 1961). 

TaKcoHOMHiiecKafl caoxchoctb poaoboh chctcmbthkh tph6bi Anthemideae b ijejiOM 
o6yCAOBAeHa IIOJIHMOp(l)HOCTbIO IIO^TH Bcex npH3HaKOB, B TOM qHCAe H HeKOTOpHX 
AHarHOCTH^ecKHx. Ilpn pa3rpaHH^eHHH poaob cpeAH pa3HOo6pa3Hbix npH3HaxoB, 
HMeiomHx CHCTeMaTH^ecKoe 3Ha*ieHHe, oahhm h 3 BaatHbix HBjraeTCfl MopcfrojiorHfl iiao- 
Aa. TaxcoHOMH^ecKafl u,eHH0CTb MaKpoMopcJjojioniH h BHyTpeHHero crpoeHHH ceMHHOK 
b Tpn6e Anthemideae b jmrepaType o6cy;KAajiacb HeoAHOKpaTHO. B hbcthocth, cjieAycr 
OTMeTHTb cepHH pa6oT aBTopoB J. Briquet (1916), JIT. MypaAaH (1967, 1968, 1970 
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a,6), C.Humphries (1977, 1979), F. Reitbrecht (1974), xoTopwe npimaiOT oco6oe 3Ha- 
MeHHe aHaTOMH^ecKOMy crpoeHHio ccmahox. M. Kyn£lov£ (1970) Ha ocHOBaHHH AaHHbix 
H3yneHHa npeACTaBHTejieii 5 pew® Anthemideae H3 Hexo-CAOBaxHH Bu^BHjia p ha 
npH3HaxoB, pa3rpaHHHHBaiomHx 3th poflH. OHa npeflHaMepeHHo cocTaBHjia He 
KOM6HHHpOBaHHHH KJIIOH, a OTAeAbHHe XAIOHH, OCHOBaHHbie Ha MOp(J)OAOrHHeCXHX H 
aHaTOMHHecxHx npH3Haxax ccmahok. He OTBepraa TaxcoHOMHHecxoro 3HaneHH5i aHa- 
TOMHnecKHx npH3HaKOB, OHa 3axAK>uaeT, hto Ha npaKTHxe 6oAee ijejiecoo6pa3Ho 
HCn0JIb30BaTb MaKpOMOpcJ)OJIOrHHeCKHe OCObeHHOCTH CeMjIHOK. 

C IjeJIbK) BbIHBJieHH5I AOnOAHHTCAbHHX flHarHOCTHHeCKHX npH3HaKOB POAOBOH 
CHCTeMaTHKH noATpnbbi Anthemidinae HaMH npoBOflHjiocb H3yneHHe CTpoeHHH ceMsraox 
npeACTaBHTejieii Bcex poaob thiioboh noATpnbbi, npoH3pacTaion^Hx Ha TeppHTopHH 6hb- 
mero CCCP. OTAeAbHbie nacTH stoh pabora, nocBflmeHHbie po^aM Achillea, Handelia h 
Anthemis , ony6jiHKOBaHbi (XaHAJXHH, 1983, 1984, 1990). B a^hhoh craTbe npHBefleHH 
pe3y;ibTaTbi H3yueHH5i MopcfroAoro-aHaTOMHuecxoro crpoeHHH ccmhhox BecbMa peflxoro 
KaBKa 3 CKoro SH/jeMHica Anacyclus ciliatus , a Tax;xe Otanthus maritimus (L.) Hoffmgg. 
et Link, mnpoxo pacnpocTpaHeHHoro b cpeAH 3 eMHOMopcxoM pernoHe, ho peflxoro AJifl 
6eperoB HepHoro Mopa, h o6o6meHH ocHOBHue AHarHOCTHHecxne npH3Haxn. 

Kapnojioro-aHaTOMHHecxoe HCCAeAOBaHHe poAa Anacyclus BnepBbie npoBefleHo 
Reitbrecht (1974), kotophh H3ynHji bha A clavatus (Desf.) Pers. Humphries 
(1977) b MOHorpac])HH, nocBsmjCHHOH CHCTeMaTHuecxoii peBH3HH pofla Anacyclus , 
npHBOAHT Tax;xe pe3yjn>TaTH xapnoAoro-aHaTOMHnecxoro H3yueHH5i cpeflH3eMHO- 
MopcKHx npeACTaBHTejieii poAa. OAHaxo b sthx paboTax xaBxa3cxHH 3hacmhk 
A. ciliatus OTcyTCTByeT. 

B paboTe Reitbrecht (1974) hmciotca Tax;xe onncaHne MHxpoMopcJjOAorHH h 
cxeMaTHnecKoe H3o6pa;xeHHe o6mero BHAa cpe3a Otanthus maritimus (npHBeACHHoro 
aBTopoM xax Diotis candidissima Desf.), xoTopue, no HameMy mhchhio, HyamaiOTCfl 
b AonoAHeHHflx. noaTOMy B03HHKjia HeobxoAHMOCTb noBTopHoro xapnoAoro-aHa- 
TOMHHecxoro H3yneHHfl eAHHCTBeHHoro BHAa poAa Otanthus . 

MaTepnaji h MeTOAwxa 

MaTepnaji rjisi hccji eAOBaHHsi b3at H3 repbapHux xojuiexijHH EoTaHHuecxoro 
HHCTHTyTa hm. B.JI. KoMapoBa PAH (LE), HHcnnyroB 6 oTaHHxn AH ApMeHHH (ERE) 
h A 3 ep 6 aiiAJxaHa (BAK), a Tax;xe BbrnncaH no Delectus seminum H 3 pa 3 AHHHbix 6o- 
TaHHHecxHx yHpe^KAeHHH. npenapaTH H3roTOBjieHbi no obmenpHHHToii, onncaHHOH 
HaMH paHee (XaHAJxsiH, 1971) MeTOAHxe. Ohh xpaHOTCH b HHCTHTyTe SoTaHHXH AH 
ApMeHHH. Bcero H 3 yneHo 53 BHAa, b tom nncjie Anthemis — 26 (XaHAJXHH, 1990), 
Achillea — 14 (XaHAJKJiH, 1893), Handelia — 1 (XaHAJXHH, 1984), Anacyclus h 
Otanthus — no 1 BHAy. 

Anacyclus ciliatus : Pecny6jmxa A3ep6aiiAJxaH — Kapasi 3 bi, H.K. CpeAHHCXHH, 
LE; CoryT-Eyjiax, 10 VI 1893, LE; p.p. Chanabad, Boz-Dagh, 13 V 1940, A. 
Grossheim, LE; Schirvan, in monte Charami, A. Kolakovsky, A. Grossheim, BAK. 

Otanthus maritimus : Palestina, Tel-Aviv, 17 VI 1926, M. Zohary, ERE, 58632; 
Italia, 1980; Coimbria, Portugal, 138/81. 

Pe3yjibTaTbi HCCJieAOBaHH# 

npHBOAHM onncaHH^ Mop<t>oAorHuecxoro h aHaTOMHuecxoro crpoeHHH ceM^HOx y 
Anacyclus ciliatus h Otanthus maritimus . 

Anacyclus ciliatus . CeM^HXH CAerxa OBajibHue hjih nonra oxpyrAbie (4 
mm aa., 2.5—4 mm mnp.), AopcHBeHTpaAbHO CHAbHO axaTbie, oxpyxceHHbie mnpoxHMH 
(0.75 — 1 mm) npo3paHHbiMH xpbuibflMH, HaBepxy nepexoAfliAHe b iuieHuaTHH oaho- 
6okhh nannyc (pnc. 1, B). 

Ha nonepenHOM ceneHHH ccmahox A . ciliatus hctxo pa3AHnaiOTCfl nepnxapnHH, 
TOHxaa noAoca cnepMOAepMH, SHAOcnepM h ccmhaoah. OopMa cpe3a yAAHHeHHO- 
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Phc. 1. CeMHHKH npeflCTaBMTejieft noflTpH6bi Anthemidinae. 

A,B — Otanthus maritimus; B — Anacyclus ciliatus; r — Achillea cartilaginea ; A — A millefolium; E,?K — Handelia 
trichophylla\ 3—K — Anthemis iberica Macurra&iafl jnmeftica — 1 mm. 


3;uimiTH*iecKa5i. Pe6pa yajraHeHHo-jiHHeHHtie, KpbuiOBHAHbie. Y Bcex H3y^eHHHx 
o6pa3u;oB 2 pe6pa. HHoraa Me^y hhmh o6Hapy^HBaeTca 3-e MajieHbxoe pe6pHmKO 
c 3ji6M6HTaMH MexaHHnecKoro Tfl^ca h npoBOA^men cHCTeMbi. IlepHKapnHH b pe6pax 
AOBOJIbHO MHOropnAHUH, nOHTH 60 pflflOB KJICTOK (pHC. 2, B ), B OTJIHHHe OT Meac- 
pe6epHbix y^acTKOB, rae oh tohkhh h coctoht h3 3—4 paaoB kjictok (pnc. 2, E). 
KjieTKH HapyxcHOH ammepMbi tohkoctchhhc, noKpHTbie xyTHKyjiOH. IIojiocth hx 
3anojraeHbi tcmhhm nmpocJmjibHbiM coaepxHMHM. B npoijecce o6e3Bo;KHBaHH5i ce- 
M3H0K KJieTKH 3nH£epMH npHo6peTaiOT pa3JIH4Hbie KOHTypbl H JIHmb MeCTaMH co- 
xpaHflioT cbok) nepBHHHyio (JjopMy. Y H3yHeHHbix hbmh o6pa3u,OB cpe^H kjictok 
HapyxcHOH dnn^epMbi cneu,HajiH3HpoBaHHbie oc7iH3H5nonjHec5i sjecmchth He o6Hapy- 
xeHH. B pe3yjibTaTe H3yneHH5i hbmh o6pa3u,oB ccmhhok, HaxoflHBnmxcsi Ha pa3JiHHHbix 
CTaflHflX 3pej[OCTH, nOJiyneHa B03M02KH0CTb BHHBHTb CTpyKTypHbie H3MCHCHH5I MC30- 
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Phc. 2. AHaTOMMqecKoe crpoeHHe ccmhhok Anacyclus ciliatus. 

A — nonepeMHbrii cpe3 ceMSHKH; B — crpoeHHe nepmcapiTHSi b odnacra MajieHbKoro pe6pa; B — cipoeHHe nepmcapima 

b o&iacTH 6ojiuiforo pe6pa. 

KapnHfl b npoijecce pa3BHTH5i ccmahok. B 3pejiwx ceMflHKax nepHxapnHH b pe6pax 
CJIOXCeH H3 MexaHH^eCKOH TKaHH. CTajIO OHeBHflHO, WTO KJieTKH MexaHH^eCKOH TKaHH 
B03HHKai0T H3 H30flHaMCTpHiieCKHX napeHXHMaTH^eCKHX KJieTOK, CT6HKH KOTOpbIX 
BnooieflCTBHH yTo^maioTca h jiHrHH(})Hii < HpyiOTCfl. CjieaoBaTejibHO, b 3pejn>ix ceMflHKax 
Me30KapnHH b pe6pax coctoht H3 CKjiepeHXHMH, cjiaraiomeiicfl H3 THnHHHHx 
6paxHCKjiepena. Ha Me;xpe6epHHx ynacTxax Me3oxapnHH npeacraBjieH HenpepwBHHM 
cySanH^epMajibHbiM cjioeM cjierxa yfljiHHeHHHx b paAHajibHOM HanpaBjieHHH Maxpo- 
cxjiepeim h chjibho cmhthx rjictok tohkoctchhoh napeHXHMbi. B Me30Kapnnn pe6ep 
o6HapyxceHH He6ojibnme th;kh, ocraTKH npoBOflsmjeH chctcmh, a Taxxce B03flymHbie 
nojiocTH, o6pa30BaHHue npn o6jiHTepaijHH 6ojiee phxjioh napeHXHMH BHyTpeHHux 
p5moB Me3oxapnH9. 

CnepMOflepMa chjibho peayijHpoBaHa, pa3pyineHHbie ee cjioh npeacTaBjieHH b 
Bnae iuiothoh He^H(Jx{)epeHii 1 HpoBaHHOH nojiocH. SHAOcnepM coctoht h3 1 cjioh, a 
MeCTaMH H3 2 CJIOeB KJieTOK. 

Otanthus maritimus. Ccmhhkh 2—3 mm aji., cjienca ayroBHjjHo corayTHe, 
BepxHas hx nacTb (ao 2/3 ccmhhkh) noKpbrra hh^hch pacnmpeHHOH nacrbio Tpy6o*iKH 
BeHHHxa, KOTopaa npoAOJixceHa no o6chm Sokobmm CTopoHaM b BHjje 2 ymKoo6pa3HHx 
jionacren; hhxh slsl CBofoflHaa nacTb ccmhhkh HMeeT 4—5 BhmaiomHxcfl npoflOjibHux 
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pe6ep. IlpHKpeiuieHHafl k iuioay nacrb BeHmuca, o6pa3yioma5i aHTOKapnnH, ocTaeTca 
C06AHH6HH0H C HdO H He OTACJIHCTCH flaace npn 3peJIOH CTaflHH IUIOfla (pnc. 1, A, E). 

AHaTOMHHecicoe crpoeHHe pa3Hux nacTen ccmhhkh HeoflHopoflHoe (pnc. 3), hto 
o6ycjiOBjieHO MaKpoMop<jx)jiorHeH ccmhhok O. maritimus . B nonepenHOM ceneHHH 
HH2KHflH HaCTb CCM5IHKH CJienca OBaJIbHOH HJIH nOHTH OKpyrjIOH (J)0PMH, c 4 pe6paMH 

h 5-m MajieHbKHM pe6poM, npnxaTbiM k oflHOMy H3 pe6ep, a HHoraa BMecTe c hum 
o6pa3yiomHM cjioacHoe pe6po c 2 MexaHHnecKHMH THxaMH (pnc. 3, B). CpaBHHTejibHO 
tohkhh nepHKapnHH b pe6pax cjkmkch h3 8—10 psmoB kjictok (pnc. 4), a b 
Mexcpe6epHbix ynacncax — H3 3 paaoB. HapyacHaa ammepMa TOHKOCTeHHaa, ee 
KjieTKH HMeioT pa3JiHHHbie KOHTypH. Hapy;KHHe CTeHKH anH^epMajibHHx kjictok 
noKpuTbi cjioeM KyTHKyjibi. SnnaepMa 3anojiHeHa ckoiuichhhmh oneHb mcjikhx tcmho 
oKpameHHbix KpHcrajuiOB. Me30KapnHH b pe6pax npeacTaBjieH CKjiepeimaMH 
H30flHaMeTpHHeCK0H (JlOpMH. B CKJiepeHXHMe BblAejIfllOTCfl TOHKOCTeHHHe SJieMeHTM 
flepHBaTOB npoBoa&njeH chctcmh. Ph^om c TaxcaMH b nacrax nepexoaa pe6ep b 
Meacpe6epHHe yaacTKH HHoraa o6pa3yiOTCH 2 HeSojibmne B03aymHbie nojiocTH. Ha 
Mexcpe6epHbix yaacncax npHiieacamne k HapyxHOH amiaepMe cjioh Me30KapnHn 

COCTOHT H3 TOHKOCTeHHHX KJICTOK napeHXHMHOH TKaHH. 

Ha nonepenHOM cpe3e cpeaHeii h BepxHen nacrei! ccmhhkh (pnc. 3, A, B) iiomhmo 
crpyKTyp nepHKapnnn, onncaHHux Bumc, o6Hapy;KHBaiOTCH TaK^ce cjinrae c iuioaoboh 
o6ojiohkoh TKaHH BeHHHKa b BHae 1 (6jiH»ce k hh^chch Hacra ccmhhkh) hjih 2 (b 
cpeflHeii nacTH ccmhhkh) cpaBHHTejibHO KpynHbix ctpcjiobhahhx jionacTen. ,ZI,H(l)(t>e- 
peHu,Hau,H^ Me30Kapnnfl Ha TKaHH BbipaxeHa HajiHaneM 2 ochobhhx TKaHeii — 
napeHXHMHOH h ckjicpchxhmhoh. Hapy^Haa animepMa coctoht h3 1 cjioh kjictok c 
tohkhmh o6ojiOHKaMH, ^jiHHa KjieTOK hcmhoix) npeBbimaeT mnpHHy. npmiexanjan 
k anuflepMe napeHXHMHan TKaHb npeacraBjieHa MHororpaHHbiMH KjieTKaMH pa3Hwx 
pa3MepoB, Meayjy kotophmh Ha6jnoaaioTCfl mc;kkjicthhkh. B napeHXHMHOH TKaHH 
hctko BbipaxeHa chctcmb rnapoijHTHbix kjictok, i*ejuiioji03Hbie o6ojiohkh kotophx 
COBC pmCHHO JIHmeHH npH3HaKOB OflpeBeCHeHHfl. B KJICTKaX napeHXHMHOH TKaHH 
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Phc. 4. CTpoeHHe nepuKaprina b o6jiacTH pe6pa cpeflHew {A) m tuuKHeft CE) qaciew ccmahkh Otanthus 

maritimus. 

BCTpe^aiOTCfl mapoBHAHwe CKOiuieHHH npH3MaTHHecKHx KpucrajuiOB — flpy3H. flajiee, 
KaK h Ha cpe3ax hhjkhch nacra ceMHHOK, pacnojioxeHH MexaHHnecKHe th;kh, ocTaTKH 
ajieMeHTOB hpoBOflameii chctcmh h B03AymHbie iiojiocth, o6pa30BaHHHe o6;iHTepau,HeH 
BHyTpeHHHx cxjioeB napeHXHMH. 

CnepMOflepMa TOHKaa, npeacraBjieHa hctko H^eHTHcJjHi^HpoBaHHHMH KjieTxaMH 
Hapy^CHOH anHAepMbl H HeMHOrOHHCJieHHblMH pn^aMH CHJIbHO CIUIIOCHyTHX, 
o6^HTepHpoBaHHbix kjictok HHTeryMeHTajibHOH napeHXHMH. IlpoBOflflmHe nynKH cnep- 
MOAepMbi pa3pymeHH. Ha6jnoaaioTC5i ocraTKH aimocnepMa b BH^e 1 — 2 psmoB kjictok. 


06cy2KAeHHe pe3yjibTaTOB 

Ilpexfle neM npncTynHTb k bmsichchhio TaKCOHOMmecicoro 3HaneHH5i npH3HaKOB 
ceMsiHOK b noATpn6e Anthemidinae , aoiiojihhm h yTOHHHM Kapnojioro-aHaTOMHHecKyio 
xapaKTepHCTHxy po^OB Anacyclus h Otanthus . Tax, HaMH b ctpochhh nepHKapnnfl 
Anacyclus ciliatus o6Hapy*eHo 3-e pe6po, xoTopoe He OTMenajiocb paHee hh y oahoix) 
Bima Anacyclus (pnc. 2 ). Y H3yHeHHbix HaMH o6pa3i*OB cpe«H kjictok HapyacHoii 
anHAepMH nepHKapnnfl A. ciliatus cneu,HajiH3HpoBaHHbie ocjiH3H5nomnec5i ojicmchtm, 




OTMe^eHHHe Humphries (1979) ajih Apyrax bhaob Anacyclus , He Ha6jnoAajiHCb. Ilo 
BHmeyKa3aHHbiM npn3HaxaM mo;kho bhashtb npeAejiw BapbHpoBaHHa OTAejibHwx 
aHaTOMHuecKHX CTpyKTyp nepnxapnHH poAa Anacyclus . 

H3yuaa poA Otanthus , Reitbrecht (1974) iiphboaht cxeMarauecKoe H3o6pa;xeHHe 
nepHxapmra O.maritimus no cpe3y BepxHeii uacra ccmsihkh. OAHaxo npH H 3 yueHHH 
cpe30B H3 pa3Hbix uacreH ceMAHKH Otanthus obHapyaceHa HeoAHopoAHoeTb crpoeHHH 
b HH^Hen, cpeAHeii h BepxHen uacrax ceMHHKH (phc. 3). CorjiacHO MeTOAnxe Hameii 
pa6oTH (XaHA^flH, 1971), pa nojiyueHHH cpaBHHMbix pe3yjibTaTOB o6huho yuHTH- 
BaeTCfl onncaHHe cpe3a cpeAHeii uacra ceMHHxn. IloaTOMy, corjiacHO HamuM AaHHUM, 
poA Otanthus npnobpeTaeT coBepmeHHo HHyio xapaxTepncraxy no cpaBHeHHio c 
AaHHHMH Reitbrecht (1974). 

CpaBHHTejibHoe xapnojioro-aHaTOMHuecxoe H3yueHHe ccmahok 53 bhaob h3 5 
POaob noATpH6bi Anthemidinae noxa3ajio, hto 3th poah, Aaace ra6HTya;ibHO no hth 
Hepa3JiHHHMbie, neTKO pa3rpaHHUHBaiOTC5i no BHemHeMy h BHyTpeHHeMy CTpoeHHio 
ceM^HOK. B HeejieAOBaHHOM HaMH MaTepnajie HabjnoAaeTca p ha crpyxTypHHx oco- 
6eHHOCTeii ccmhhox, no xotophm motkho xapaxTepH30BaTb Bee 5 poaob noATpn6bi 
Anthemidinae (pnc. 1). Tax, poA Otanthus pe3xo OTjinuaeTCfl ot ocrajibHbix H 3 yueHHHx 
HaMH poaob no CBOeo6pa3Hio imoAa — aHTOxapnnfl, btophhhhh noxpoB xoToporo 
o6pa30BaH Tpybxoii BeHunxa. Otmcthm, uto obmibHo 6ejioBaTO-BOHjiouHbiH MHoro- 
jieTHHK O.maritimus c nonra u,ejibHoxpaHHbiMH iuiacTHHxaMH jiHCTbeB ra6nTyajibHO 
Taxxce pe3KO oTjmuaeTCfl ot ocrajibHbix poaob hoatph6h. Kapnojioro-aHaTOMHuecxoe 
H3yneHHe noxa3ajio, hto poA Otanthus o6oco6jieH b noATpn6e Anthemidinae , xoth 
oh «noxa3biBaeT HecoMHeHHoe h 6jiH3xoe poactbo c poaom Santolina L., flBjiMCb 
pe3y;ibTaTOM npncnocobjieHHs k cBoeo6pa3HbiM ycjiOBHHM obHTaHHH Ha npHMopcxnx 
necxax» (LfcejieB, 1961 : 128). 

POA Anacyclus CO CBOHMH 9 CpeAH3eMHOMOpCKHMH BHAaMH H 3axaBKa3CKHM 
3hacmhkom A. ciliatus Tax;xe npHobpeTaiOT KOHCTaHTHbiH poaoboh xpHTepnii 6;iaroAap5i 
xapaxTepHOMy CTpoeHHio AopcHBeHTpajibHo oxaTHx nmpoKOxpbuiaTbix ceMHHox (pnc. 
1, B) y KOTopoe jierxo obHapyxcHBaeTca Ha MaxpoMopcjiojiorHuecxoM ypoBHe h npo- 
ABjiaeTCfl b BbimenpHBeAeHHOH MHxpoMopcjxxJiorHuecKOH xapaxTepncraxe. H3-3a 
OTcyTCTBHfl ueTXHx ra6HTyajn>HHx npH3HaxoB, OTjmuaiomHx A. ciliotus ot oahojicthhx 
npeACTaBHTejieii poAa Anthemis , HccjieAOBaTejiH othochjih 3tot bha jih6o x poAy 
Anthemis (Boissier, 1875; Humphries, 1979), jih6o x poAy Anacyclus (JlnncxHH, 
1899; TpoccreiiM, 1949). Hmchho ueTXoe onncaHHe MaxpoMopcfrojiorHuecxHx npH3Ha- 
xob imoAa npaxTHuecxH noMorjio HaM BoccTaHOBHTb poAOByio npHHaAJie>KHOCTb 
Anacyclus ciliatus (XaHA^uiH, 1986). 

MoHOTHnHHH poA Handelia (pnc. 1, E, jK ), rabnTyajibHO noura He OTjmuaiomHHCfl 
ot MHomx bhaob poAa Achillea , HMeeT cneijHcJjHuecxyio MopcJjojioro-aHaTOMHuecxyio 
xapaxTepncTHxy imoAa. CeMHHxa Handelia trichophylla (Schrenk) Heimerl xapax- 
TepH3yeTca 5 BHenme cjia6o ouepueHHHMH pe6pbimxaMH, xoTopbie Ha oxpyiviOM 
nonepeuHOM cpe3e ccmsihkh OAHHaxoBM no BejmuHHe h hmciot nonra paBHOMepHoe 
pacnojioaceHne. nannyc y H. trichophylla BapwipyeT: oh npeAcraBjieH eABa pa3BHTOH 
XOPOHXOBHAHOH OXpaHHOH HJIH COBepmeHHO OTCy TCTBy eT (XaHA^aH, 1984). npH 
HAeHTH(|)HKai^HH H. trichophylla hctxhm AnarHOCTHuecxHM npH3HaxoM onaTb ABjiaeTCfl 
CTpoeHHe CeMflHXH. 

H3yneHHHe HaMH npeACTaBHTejiH poAa Achillea H3 4 cexijnii (XaHA>x5iH, 1983) 
HMeiOT CBoeo6pa3Hyio, OTjrauaiomyiocfl ot BbimeynoMAHyTHx poaob Mop4)o^oro-aHa- 
TOMHnecxyio crpyxTypy ccmahox. Rjisl hhx xapaxTepHa AopcHBeHTpajibHaa cxcaTOCTb, 
B„pe3y^bTaTe nero 2 cpaBHHTejibHO xpynHwx pe6pa pacnojiaraiOTca b 6oxobmx nacTax 
ceMsiHKH APyr npoTHB Apyra (pnc. 1, T, fl). Y 6ojibmHHCTBa bhaob hmohho Taxoe 
pacnojioaceHne pe6ep. OAHaxo rjisi bhaob cexu,HH Ptarmica (Mill.) Koch, rabrnyajibHO 
He OTjmuaiomHxcfl ot bhaob poAa Anthemis (pbixjibie coi^bctha, xpynHbie xop3hhxh 
c ajihhhhmh 6ejibiMH fl3HuxoBHMH i^BeTxaMH), xapaxTepHO HajiHune eme 1—2 
BHeume MajieHbKHx, t pyAHopa3 jihuhmmx pe6pbimex, o6pa3yiomHxcfl ^eh6o h3 cjioeB 
nepnxapnHsi, ^h6o h3 cnepMOAcpMu. Y Bcex H3yueHHHx HaMH bhaob HabjnoAaeTca 
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TABJIHUA 1 


MojxjxwiorHHecKHe npH3HaKH njiojja poaob no;jTpH6bi Anthemidinae 


Pofl 

CDopMa CCM9HKH 

CDopMa nonepenHoro 
ceqeHHJi ccmjihkh 

nannyc 

Hhcjio pe6ep h pe6- 
pbnneK 

Achillea 

AOpCHBeHTpajIbHO 

cxcaTan 

AopCHBeHTpajIbHO 

OKaTaa 

OTcyTCTByeT 

2—4 

Anthemis 

To >Ke 

Oicpyiyiaa 

OTcyTCTByeT mjih 
HM eeTCH 

(5)8—15(20) 

Anacyclus 

» » 

AOpCHBeHTpajIbHO 

OKaTaa 

HMeeTCfl 

2—3 

Otanthus 

Oicpyiyiaa 

Oicpyiyiaa 

OTcyTCTByeT 

4—5 

Handelia 

To >Ke 

To ace 

OTcyTCTByeT mjih 
HM eeTCH 

5 


noAHoe oTcyTCTBue nannyca. Ilpn onpeflejieHHH bhaob cexijHH Ptarmica hctkhm 

KpHTepneM BHOBb 5IBA5ieTC5I CTpoeHHe CCMHHKH. 

IIpej^CTaBHTejiH poAa Anthemis no crpoeHHio iuiOAa aoboabho noAHMop^Hbie 
(XaHA^flH, 1990). no BHemHeMy Bimy (a 6ojiee hctko — no BHyTpeHHeMy 

CTpoeHHIO) OHH BHAeA5HOTC5I MaKCHMaAbHHM BapbHpOBaHHCM pe6pHCTOCTH CeMHHOK 

(pnc. 1, 3 — K). 06mee hhcao pe6ep y H3yneHHHx HaMH bhaob poAa Anthemis 
Ko^e6^eTCfl b npeAeAax (5)8 — 15(20). Pe6pa no Bejimnnie oAHHaxoBH, pacno- 
jioxceHH Ha cpe3ax paBHOMepHo, a HHor^a Ha AopcHBeHTpajibHO cacaTOH ceMHHxe 
flpyr npoTHB flpyra pacnojiaraiOTca 2 xpynHHx pe6pa, a ocrajibHbie, cpaBHHTejibHO 
M6JIKH6, — Me^fly hhmh. nannyc hmcct BecbMa pa3HOo6pa3Hyio 4>opMy b npe¬ 
AeAax a aace oahoix) BHAa (A. candidissima Willd. ex Spreng., A sohariana 
Eig) hah coBepmeHHO OTcyTCTByeT (A cotula L.). OpyKTypa ccmhhkh poAa 
Anthemis ABAaeTCfl xopomHM poaobhm KpHTepneM, a nannyc He HMeeT Anar- 
HOCTHnecKoro 3HaneHHfl. B Ta6A. 1, 2 npHBeAeHH Mop^JOAornnecKHe h aHa- 
TOMHnecKHe npH3HaxH njiOAOB poAa Anthemidinae . 

no AaHHbiM, npeACTaBjieHHbiM b Ta6A. 1, 2, KOHcraHTHbiM poaobhm xpHTepneM 
ABAaeTCfl pe6pncTOCTb ceMHHKH. npH AncJxfrepeHijHaijHH poaob, oco6eHHO BHemHe 
xpyAHopa3 ahhhmhx, tbkhx icax Anacyclus h Anthemis , Anthemis h Achillea , Achillea 
h Handelia , hctkhmh oTAHHHTeAbHHMH npH3HaxaMH hbashotch koahhcctbo, pa 3 Mepn 
h pacnoAO^ceHHe pe6ep. OcraAbHHe npH3HaKH, b tom hhcac h oco6eHHOCTH nannyca, 
OKa3aAHCb HenOCTOHHHHMH, CHAbHO BapbHpy lOU^HMH, XOTfl y OTAeAbHHX POAOB, 

HanpHMep y Achillea , Ha6AioAaeTCfl cra6HAbHoe OTcyTCTBHe nannyca. 


TABAHUA 2 


AHaTOMMMecKMe npn3HaKM noKpOBOB ruio^a h ccmchh y poaob no^TpH6bi Anthemidinae 




Hhcjio cjioeB KJieroK 
nepHKapnHH 

OcJBKHHIO- 

n«po- 

UHTbl 

Hhcjio bo3- 

Hhcjio npoBoosnmix 
nyqxoB 

KjiencH 

P0fl 




ayuiHbDC 

nojiocreft 

b nepw- 
Kapium 

i 

b cnepMO- 
AepMe 

annflep- 
Mbi cnep- 
MOflepMbl 

Achillea 

2—4 

6—20 

2—3 

+— 

+— 

2 

2—4 

0—2 

Tojicto- 

CTeHHbie 

Anthemis 

muism 


2—7 

+— 

+— 

1 

8-20 


Tohko- 

CTeHHbie 

Anacyclus 

2—3 


3—4 

— 

— 

1 

2—3 

_ 

To >Ke 

Otanthus 

4—5 


3 

— 

— 

2 

4—5 

_ 

» » 

Handelia 

5 


2-3 

+ 

— 

2 

5 

1—2 

Tojicto- 

CTeHHbie 


IlpMMeqaHMe. «+» — HajiMqne npH3HaKa, «—» — OTcyTCTBHe npH3HaKa, «+—» — HajiMqne 
mjih OTcyTCTBue npH3Haica. 
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TaKHM o6pa30M, npH cpaBHHTejibHOM Mop4>ojioro-aHaTOMHMecKOM H3yneHHH iuio- 
AOB npeflCTaBHTejien 5 poaob noATpn6bi Anthemidinae BbniBjieHO HajiHHHe aobojibho 
hctkoh AH(})({)epeHi;Hai;HH Mex^y sthmh po^aMH. ra6HTyajibHO Tpya- 
HOHAeHTH({)HU,HpyeMHe pOflH M02KH0 pa3rpaHHMHTb TOJIbKO C nOMOmblO CTpoeHHfl 
ceM^HOK. 3 tot npH3HaK npHo6peTaeT BaxtHoe AHarHOcranecKoe 3HaneHHe. M 3 Hamnx 
aaHHbix cjieflyeT, hto MopcJxjjiorH^ecKHe h aHaTOMHnecKHe npH3HaKH iuioaob b 
noATpH6e Anthemidinae hbji5hotc5i 3 KBHBajieHTHbiMH xpHTepHHMH, hto noATBepamaeT 
MH6HH6 Kynclovd (1970). YwTHBafl paBHOIjeHHOCTb flJIfl TaKCOHOMHH MOP4)0- 
jionraecKHx h aHaTOMH^ecKHx npn3HaKOB poflOB iioatph6h Anthemidinae, npHBOAHM 
KJIIOH, COCTaBJieHHblH Ha OCHOBaHHH MOp(])OJIOrHHeCKHX npH3HaKOB. 


KJHOH flJIM OnPEflEJIEHHM POflOB IIOflTPHBbl ANTHEMIDINAE 

1. ILioa — aHToxapnHH, ero btophhhhh noxpoB o6pa30BaH Tpy6xoH bch- 

HHxa. Otanthus. 

— IIjioa — He aHToxapnHH.2. 

2. CeMHHKH cjienca OBajibHbie hjih iiohth OKpyrjibie (4 mm aji., 2.5—4 mm mnp.), 
AopcHBeHTpajibHo CHjibHo cacaTbie, oKpyxceHHbie hihpokhmh (0.75—1 mm nrap.) 

np03paHHbIMH KpbUIbflMH, KOTOpbie y Hapy^CHblX CeMHHOK HaBepXy npOAOA^CeHbl 
b ymKH pa3AHHHOH (JjopMH. Anacyclus . 

— CeMHHKH HHoro rana .3. 

3. CeMHHKH npoAOAroBaTbie, c^arae b AopcHBeHTpajibHOM HanpaBjieHHH, no xpasiM 

C 6eAOnjieHHaTHMH y3KHMH HJIH TOJICTOBaTHMH KpbUIbHMH H HC5ICHO Bbipa^CeHHblMH 
MeacAy hhmh mcjikhmh pe6paMH hjih 6e3 hhx, nannyc OTcyTCTByeT . . . Achillea . 

— CeMHHKH no xpafiM 6e3 xpujibeB.4. 

4. CeMflHKH c neTKo onepneHHHMH pe6paMH (5—20), c nannycoM pa3HOo6pa3Hoii 

(JjopMH hjih 6e3 Hero. Anthemis . 

— CeMHHKH c 5 HeneTKo onepneHHHMH pe6pwmKaMH, Ha Bepxymxe c eA»a pa3BHTHM 

KopoHKOBHAHbiM nannycoM hjih 6e3 Hero. Handelia. 
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6. 2K. KyjibSaeBa 

IIOBEPXHOCTb CEMHH IIPEflCTABHTEJIEft CEME0CTBA 
SAXIFRAGACEAE: THIIOJIOrHa H 3HA4EHHE 
AJ1H CHCTEMATHKH H <DHJIOrEHHH 

B. G. KULBAEVA SEED SURFACE IN REPRESENTATIVES OF THE FAMILY SAXIFRAGACEAE : TYPOLOGY 
AND SIGNIFICANCE FOR SYSTEMATICS AND PHYLOGENY 


Ha ocHOBaHHH cnmesa nojiyqeHHbix paHee AatiHbix (Kyjib6aeBa, 1992a, 19926) 06 aHaTOMimecKOM 
CTpoeHMM m CKyjibnType noBepxHOCTH ceMsm xaMHejiOMKOBbix (137 bm^ob m3 17 poflOB) Bbi^ejieHo 11 

THIIOB nOBepXHOCTH CeMflH. npM Bbl^ejieHHH TMna yMHTblBajIHCb cj)OpMa KJieTOK 3K30TeCTbI, MX B3aHMO~ 
pacnojioxceHHe, HanpaBjietnie BbiTsirHBaHHsi OTHOCtrrejibHO ajihhhoh ocm ccmchh m KpHBH3Hbi HapyxcHoft 
nepMKJIMHajIbHOH CTCHKH. Il0Ka3aHa B03M0XCH0CTb HCn0JIb30BaHH5I npH3HaKOB noBepxHOCTH CeMflH xax 
^narHOCTMqecKHx b cHCTeMaTHxe m <J>HjioreHHH ceMencTBa. 

HacToamaa pa6oTa 5iBji5ieTC5i npoaojiaceHHeM cepnn pa6oT no HCCJieaoBaHHio 
crpoeHHfl ceMAH npeflCTaBHTenen ceM. Saxifragaceae (Kyjn>6aeBa, 1988, 1992a, 6). 
IlepBOHanajibHo 6hjio y ctuhob jieHo , hto ajia KaMHCJiOMKOBbix xapaKTepeH cahhhh 
iuiaH aHaTOMnnecKoro crpoeHM ccmchh. CeMeHHaa xoxcypa y 6ojibmHHCTBa nccjie- 
flOBaHHHX BHflOB COCTOHT H3 TCCTH H TCFMCHa. IIpeHMymeCTBeHHOrO pa3BHTH5I Aocrara- 
eT Hapy^cHaa smmepMa HapyacHoro HHTeryMeHTa, kjictkh kotopoh yajiHH5iK)TC5i 
pa^najibHO, ctchkh yTOJimaiOTca h nponHTbraaioTCH TaHHHaMH; TaKHM o6pa30M, 
3K30Tecra craHOBHTcn McxaHHHCCKHM cjiocm. Ilo KjiaccH(})HKau,HH E. Corner (1976), 
CeMeHa C TaKOH CCMCHHOH KOXCypOH OTHOC5ITC5I K 3K30TCCTaJIbHbIM. y BH£OB Astilbe 

h Rodgersia ceMeHa, cxopee, 3K30TecTajibH0-3HA0TerMHHajibHbie, Tax xax kjictkh 

3HflOTerMeHa C IUIOTHHM TCMHO-KOpHHHCBHM COaepXHMbIM H CJia6o yTOJintCHHblMH 
KJICTOHHbIMH CTCHKaMH TaK TULC BbfflOJIHHIOT MCXaHHHCCKyiO (J)yHKU;HK). 3aTCM 6bUia 
H3yneHa CKyjibnrypa noBepxHOCTH ccmhh c npHMCHCHHCM cxaHHpyiomero ajieKTpoH- 
Horo MHKpocKona (C3M) rjisl npeacTaBHTejieH 17 po^OB (Kyjib6aeBa, 19926) H3 28, 
BxoflflntHx b ceMencTBO. IloKa3aHO 6ojibmoe pa3HOo6pa3He noBepxHOCTH ccmah. Ilpn 
COnOCTaBJICHHH aHaTOMHHCCKOrO CTpoeHHfl KJieTOK 3K30TCCTH H CKyjIbnTypH noBepx¬ 
HOCTH yaajiocb BHAejiHTb komiuickch npH3HaxoB, KOTopue nojioxeHbi b ocHOBy 
onpeflcneHHH rana noBepxHOCTH ccmhh: (J>opMa kjictok 3K3otccth Ha nonepenHOM h 
npoAOjibHOM cpe3ax (cm. pncyHOK, 7), B3aHMopacnono*eHHe kjictok, HanpaBjieHHe 
BbITjirHBaHHH OTHOCHTCJIbHO flJIHHHOH OCH CCMCHH, KpHBH3Ha HI1C 3K30TCCTH, TOHKHH 
pejibecJ) KjieTOHHux ctchok. BbutcjieHO 11 ranoB noBepxHOCTH c 3 noaranaMH. 
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npoflOjibHbiH (a) m nonepeMHbiM ( 6 ) cpe 3 bi ccmchh. 


IIoBepXHOCTb ceM9H: / — poBHasi; 2 — MHKpococoMKOBaTaa; 3 — BbmyKJio-yqjiHHeHHO-flMeHCTafl; 4 — Boinyro-AMeHcnui; 
5 — AM^axafli 6 — 6yrop^aTaa; 7 — coco^KOBaTaa; 8 — limnoBaTO-coco^iKOBaTafl; 9 — pe6pHcrasi; 10—14 — rpefeimaTaji: 
rpe6em» cnJKnimoft bmcokh# (/0), 6axpoNmaTuft bmcokh# (//), cruioiimoft hh3kh^ ( 12 ), 3y6qaTbrii hh3kh& ( 13 ), syfruTuft 

bucokh# ( 14 ). 


Tan 1 — poBHaa noBepxHOCTb (cm. pncyHOK, 7). OopMa kjictok 
H30flHaMeTpH^ecKafl hjih BHTflHyTaa baojib och ccmchh. HapyacHasi nepHKjiHHajibHaa 
CTCHKa poBHaa, 6e3 bhpoctob h h3th6ob (cm. Ta 6 jnmy-BKjieHKy, 7, 2). 

Tan 2 — MHKpococoaKOBaTas noBepxHOCTb. OopMa kjictok, KaK 
npaBUJIO, C nOBepXHOCTH He BHAHa BCJICACTBHC pa3BHTH3 TOJICTOrO CJI05I KyTHKyjIH, 
MacKHpyiomero rpaHHiju coccahhx kjictok; no aHaTOMHnecKHM ^hhum, OHa moxcct 
6bITb H30flHaMeTpHHeCK0H, BbITflHyTOH BflOJIb A-HHHHOH OCH CCMCHH. IlpH pOBHOH 
HapyxcHOH nepHKjiHHajibHOH CTCHKe KyTHKyjia o6pa3yeT bhpocth — mhkpococohkh 
pa3Hbix cfcopM h pa3MepoB (Kyjib6aeBa, 19926) (cm. pncyHOK, 2; Ta6ji.-BKji., 3,4). 

Tan 3 — aaeacTaa noBepxHOCTb. Kjictkh 3K3otccth H30AHaMeTpH- 
necKHe, BHTflHyTbie 6ojiee hjih MeHee baojib ^jihhhoh och ccmchh hjih 3HaHHTejiBH0 
yfljiHHeHHbie. HapyacHaa nepHKjiHHajibHaa CTeHKa BbinyKjiafl hjih BorayTafl. Pa3JiHna- 
lOTCfl 3 noflrana: 1) BHnyKjio-yfljiHHeHHo-flHeHCTaa noBepxHOCTb (cm. pncyHOK, 3; 
Ta6ji.-BKji., 5, 6 ); 2) BHnyKjio-flHeHCTaa (cm. Ta6ji.-BKji., 7, 8 ); 3) BorHyTO-aneHCTaa 
(cm. pncyHOK, 4; Ta6ji.-BKji., 77, 72). 


7 * 
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Tun 4 — si m ^ a t a si noBepxHocTb. Kjictkh H3oanaMeTpHnecKHe. B ijeHTpe 
HapyxcHOH nepHKjiHHajibHOH ctchkh o6pa3yeTca yrjiy6jieHHe b bi iae simkh (cm. pHcy- 
hok, 5 ; Ta&L-BKji., 9 , JO). 

Tnn 5 — 6yrop^aTaa noBepxHocTb. KjieTKH H3oaHaMeTpmiecKHe. Ha- 
py^cHaa nepHKjiHHajibHaa creHKa o6pa3yeT bhpocth b BHae 6yropKOB (cm. pncyHOK, 
6 ), KOTopue MOiyr 6nrb oanHaKOBHMH no pa3Mepy (cm. Ta6ji.-BKji., 13 , 14 ) hjih 
pa3HHMH (cm. Ta6;i.-BKji., 15 — 19 ), pacnojiaraioTca no oflHOMy Ha KjieTKy (cm. 
Ta6;i.-BKji., 14 ) hjih rpynnoif Ha oaHOH KjieTKe (cm. Ta6ji.-BKji., 20 —22). 

Tnn 6 — coconKOBaTaa noBepxHocTb. Kjictkh H3oaHaMeTpHHecKHe 
hjih BHTflHyTbie nonepeK ajihhhoh och ccmchh. Bhpocth HapyacHoii nepHKjiHHajibHOH 
creHKH b BHae coconKa (cm. pncyHOK, 7; Ta6ji.-BKji., 23 — 26 ). 

Tnn 7 — mnnoBaTO-coconKOBaTaa no b epx hoct b. Kjictkh 3K30Te- 
cth H30flHaMeTpHnecKHe. Bhpocth HapyacHon nepHKjiHHajibHOH ctchkh Ha oahhx 
K jiCTKax b BHae mnna, Ha apyrax — b BHae coconKa (cm. pncyHOK, 8; Ta6ji.-BKji., 27). 

Tnn 8 — HneHCTO-6yropnaTafl noBepxHocTb. Kjictkh 3K30tccth 
BHTAH yTH Baojib aaHHHOH och ccmchh. Hapy^KHasi nepmcjiKHajibHasi CTeHKa o6pa3yeT 
bhpocth Baoab KjieTKH b BHae 6opo3aw (cm. Ta6jI.-BKJI., 28 , 29 ). 

Tnn 9 — pe6pHCTaa noBepxHocTb. Kjictkh 3K30tccth BHT5irHBaioTC5i 
nonepeK aJiHHHon och ccmchh. HapyacHasi nepHKjiHHajibHaa CTeHKa o6pa3yeT bhpocth 
b BHae 6yropKa, coconKa hjih BOJiocKa. 3 th bhpocth, He coeaHHsracb, pacnojiaraioTca 
b npoaojibHOM HanpaBaeHHH b paa, o6pa3ya pe6po (cm. pncyHOK, 9 ; Ta6ji.-BKji., 
30 — 35 ). 

T h n 10 — rpe6eHHaTaa noBepxHocTb. Kjictkh 3K30tccth BHT5irHBa- 
lOTCfl nonepeK aJiHHHon och ccmchh. HapyxcHaa nepHKjiHHajibHaa creHKa o6pa3yeT 
bhpocth b BHae cocoHKa h 6yropKa, pacnoaoxceHHHe b aempe kjictkh hjih 
aCHMMeTpHHHO. 3tH BHPOCTH, COeaHHflflCb B npOaOJIbHOM HanpaBJieHHH, o6pa3yiOT 
rpe6HH (cm. pncyHOK, 10—14 ; Ta6ji.-BKji., 36 — 44 ). Tpe6HH MoryT 6htb ciuiomHHMH 
bhcokhmh c pobhhm KpaeM (cm. pHcyHOK, 10 ; Ta6ji.-BKji., 36 ), bhcokhmh c 6ax- 
poMnaTHM KpaeM (cm. pncyHOK, 11 ; Ta6a.-BKji., 37 , 38 ), ciuiomHHMH c hh3khm 
Pobhhm KpaeM (cm. pncyHOK, 12 ; Ta6a.-BKji., 39 , 40 ), hh3khmh c 3y6naTHM KpaeM 
(cm. pncyHOK, 13 ; Ta6ji.-BKji., 41 , 42 ) h bhcokhmh c 3y6naTHM KpaeM (cm. pncyHOK, 
14 ; Ta6a.-BKji., 43 , 44 ). 

T h n 11 — 6opo3a i *aTafl noBepxHocTb. Kjictkh 3K30tccth oneHb chjibho 
BHTflHyTH Baoab aJIHHHOH OCH CCMCHH, 3HaHHTCJIbHO CHJIbHee, HCM y OCTaJIbHHX 
THnoB. Hapy^Haa nepHKjiHHajibHaa CTeHKa cjia6o BHnyKjiaa, o6pa3yeT bhpocth b 
BHae npOaOJIbHOH HH3KOH 6op03aW (CM. Ta6jI.-BKJI., 45 , 46 ). 

Tnn noBepxHOCTH KaK npH3HaK motkqt 6htb Hcno;ib30BaH a-na onpeaeaeHHa 
ecrecTBeHHOCTH o6beMa poaa, rpaHHu, poaoB h cckijhh, ycTaHOBjieHHa nyTeii sbojiioijhh 
noBepxHOCTH ceMeHH h creneHH poacTBa poaoB BHyTpn ceMeiiCTBa. 

Ilpn H3yneHHH 17 poaoB 13 hmciot CTporo onpeaeaeHHHii ran noBepxHOCTH, 
kotophh ABjiaeTCfl Rjisi hhx anarHocTiniecKHM npH3HaKOM (Ta6ji. 1); 4 poaa ( Saxifraga, 
Chrysosplenium, Lithophragma, Bergenia) pa3HOTHnHH no 3T0My npH 3 HaKy. 

Y npeacTaBHTejien poaa Saxifraga (50 BHaoB) cfropMHpyeT 4 Tnna noBepxHOCTH — 
6yropnaTHH, 5raeHCTO-6yropnaTHH, rpe6eHnaTHH h ahchcthh c 2 noaTHnaMH. Eojibinasi 
nacTb BHaoB HMeeT 6yropnaTyio noBepxHocTb c 6yropKaMH oaHoro pa3Mepa hjih 
pa3HOH BeaHHHHH. no 3T0My npH3HaKy BHaH poaa Saxifraga o6i>eaHH5noTC5i b 2 
rpynnH: 1) c 6yropKaMH oaHoro pa3Mepa, paBHOMepHO pa36pocaHHHMH Ha noBepx- 
HOCTH CCMCHH (CM. Ta6jI.-BKJI., 13 , 14 ) HJIH o6pa3yiOmHMH CKOIUieHHfl H3 3—12 
6yropKOB, HTO 5IBJI5ieTC5I pe3yabTaTOM BHn5mHBaHH5I Hapy^CHOH nepHKjiHHajibHOH 
ctchkh oaHoii KjieTKH (cm. Ta&n.-BKji., 20 — 22 ); 2) c 6yropKaMH pa3HOH bcjihhhhh, 
hto o6ycjiOBaeHO pa3HOH creneHbio BHT5irHBaHH5i ijeHTpajibHOH h nepHcJjepHnecKOH 
nacTeii HapyacHOH nepHKjiHHajibHOH ctchkh (cm. Ta6ji.-BKji., 15 — 18 ). Y HaH6ojibmero 
HHCJia ceKu,HH poaa (no KjiaccHcJmKaaHH A. Engler, 1891) (Ta6ji. 2) hmcctca 6y- 
ropnaTHH ran noBepxHOCTH c 6yropKaMH, oanHaKOBHMH no pa3Mepy, y 2 ccku,hh — 
6yropnaTHH ran c 6yropKaMH pa3Horo pa3Mepa, y 4 cckijhh — 6yropnaTHH, c 
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TABJIHUA 1 


Tiinbi noBepxHOCTH ceinaH (1—11) y npeflcraBHTftneft ceM. Saxifragaceae 



IIOBepXHOCTb 






BfcUiyK- 




lira- 





Hccjieflo- 

BaHHbie 

poflu 

pOB- 

Haa 

MHK- 

poco- 

COMKO- 

BaTasi 

BorHy- 

TO-flMe- 

Hcraa 

BbmyK- 

JK>- 

ime- 

Hcraa 

JIO- 

J7VIH- 

HeHHO- 

aqe- 

HMMa- 

Taa 

6yrop- 

wraa 

COCOH- 

KOBa- 

•raa 

noBa- 

TO- 

cocoq- 

KO- 

flqe- 

HCTO- 

6yrop- 

wraa 

pe6pH- 

craa 

rpefeH- 

uflxaq 

6o- 

P03fl- 

qaTaa 






Hcraa 




Baxasi 






1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Saxifraga 



+ 

+ 



+ 



+ 


+ 


Chryso- 

splenium 

Heuchera 

+ 

+ 

+ 

+ 





+ 


+ 

+ 


Tolmiea 

Mitella 




+ 

+ 




+ 





Tellima 

Litho- 





+ 

+ 

+ 







phragma 

Tiarella 

Boykinia 







+ 





+ 


Peltoboy- 







+ 







kitiia 

Bolandra 







+ 







Suksdor - 
phia 







+ 







Zahlbruck- 







+ 







nera 














Bergenia 

Astilbe 

+ 






+ 






+ 

Rodgersia 

Astilboides 





+ 








+ 


TABJIHUA 2 


Tiinbi noBepxHOCTH ceM«H b cexuiiax po/ja Saxifraga 


CeKUHH 

riOBepXHOCTb 

6yropqaTafl 

rpefeHMarafl 

i 

aqeHcro- 

OyropqaTaa 

aqeHcraa 

OflHHaKOBbie 

6yropKH 

pa3Hue 

6yropKH 

BfcUiyKJIO- 

aqeHcraa 

BorHyro- 

9MeHcraa 

Hirculus 

+ 





+(1) 

Robertsonia 

+ 






Miscopetalum 

+ 






Cymbalaria 

+ 






Diptera 

+ 






Tridactylites 

+ 

+ 





Dactyloides 

+<2) 

+ 





Nephrophyllum 

+(1) 

+ 





Trachyphyllum 

+(1) 

+ 





Kabschia 


+ 





Euaizoonia 


+ 





Boraphila 



+ 



+(1) 

Porphyrion 




+ 



Xanthizoon 





+ 



n P HMeqaHne. B CKo6Kax — qncjio bhaob c ^aHHbiM twiom noBepxHOCTH. 
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6yropicaMH oahhcIkobhx h pa3HHx pa3MepoB. rpe6eHuaTHH thii iiob epxHOCTH xapax- 
TepeH ceKu,HH Boraphila , siueHCTHH — Rjin 2 bhaob H3 2 ccku;hh, a aueHCTO- 
6yrop^aTHH — j\jin bhaob ccku;hh Porphyrion. 

HeoflHopoflHOCTb npoflBjiaeTCfl a aace b cnoco6e (J)opMHpoBaHH5i oahoix) rana no- 
b epxHOCTH: rpe6HH Saxifraga punctata o6pa3yioTCfl H3 acHMMeTpnuHo pacnojioaceHHHx 
bhpoctob (cm. pucyHOK, 12) , a y 5. sachalinensis — H3 bhpoctob, pacnojioaceHHHx 
b AeHTpe KjieTKH (cm. pucyHOK, 10, 11, 13, 14). Y nccjieAOBaHHHx paHee (Kaplan, 
1976; Conolly, 1976) bhaob poAa Saxifraga BCJieacTBHe HeAOcraTOUHOcra MaTepnajia 
onncaHa jmmb byropuaTaa noBepxHOCTb; H3 Hanrnx aaHHbix cjieAyeT, hto cKyjibnTypa 
noBepxHOCTH 3HaHHTe;ibHO pa3Hoo6pa3Hee. Pe3yjibTaTH AaiOT B03Mo;KHocTb npeAno- 
jio^khtb cymecTBOBaHHe BHyTpn poaa HecKOJibKHx ceKijHH, oahopoahhx no rany 
noB epxHOCTH: Robertsonia, Miscopetalum, Cymbalaria, Diptera, Kabschia, Euaizoonia, 
Porphyrion, Xanthizoon. CeKuyia Boraphila OTjiHuaeTCfl ot BbimeHa3BaHHbix, Tax xax 
y Hee npocjiexcHBaiOTCfl A»e npoTHBonojioxcHbie tchachahh — o6pa30BaHHe noBepx- 
hocth c BbipocTaMH HIIC h, Hao6opoT, c 3anaAaiomeH HI1C (cm. pncyHOK, 4; 
Ta&i.-BKji., 11, 12), o6pa3yiomeH men. 

Taxoe pe3Koe pa3jrauHe CBHACTejibCTByeT o hcoahopoahocth yxce BHyTpn cckli,hh. 
TaKHMH ace HeoAHopoAHHMH no CKyjibnType noBepxHocra hbji5iiotc5i cexijHH 
Tridactylites, Dactyloides, Nephrophyllum, Trachyphyllum, xoth y hhx pa3JiHUH5i 
npoflB^aiOTCfl He b THne noBepxHOCTH, a b pa3Mepe bhpoctob HIIC h hx jiOKajiH3ai{HH. 
3th ace cexniHH, HeoAHopoAHHe no rany noB epxHOCTH, reTeporeHHH h no AaHHHM 
n,HTOjiorHH (Hamel, 1951). J. Hamel (1951) Ha3HBaeT hx HCKyccTBeHHHMH h bcjica 
3a Engler (1891) cuHTaeT B 03 MoacHHM cymecTBOBaHHe noApoAOB h Aaace HecKOJibKHx 
POaob b o6i>eMe hhhc cymecTByiomero poAa Saxifraga. TeTeporeHHOCTb poAa noA- 
TBep^KAaeTCfl xapnoranoM, CTpoeHHeM xpomocom (Schoennagel, 1931: Damboldt, 
Podlech, 1964), CTpoeHHeM ycTwm (Gorenflott, 1971; Moreau, 1971) h Mop 4 >oreHe 30 M 
ABeTKa (Klopfer, 1973). Eojiee roMoreHeH poA no (JwiaBOHOHAHOMy cocraBy, ho h 
3Aecb BHAe^fliOTCfl 2 ceKijHH — Diptera h Boraphila (Jay, 1970). 

Poa Chrysosplenium pa3Ae.reH H. Hara (1957) Ha 17 cepnii. HaMH HcaieAOBaHO 
11 cepnii (31 bha), y kotophx BHAejraioTCfi 5 ranoB noB epxHOCTH ceM&H c 2 
noATHnaMH (Ta6ji. 3). Y 6ojibiiiHHCTBa bhaob (okojio 70 %) MHKpococoHKOBaTaa 
noBepxHOCTb, xapaKTepHaa tojibko jxjisi stoto poAa. flajiee no uacTOTe BCTpeuaeMocra 
cjieAyiOT AueHCTaa noBepxHOCTb (4 cepmi), pebpncTaa (3) h rpe6eHuaTaa (2). 
OAHOpOAHHMH no THny noBepxHOCTH 5IBJI5IIOTC5I 6 cepnii H3 11 HCCJieAOBaHHHX, 5 
H3 hhx HMeiOT MHKpococouKOByio noBepxHOCTb c tojicthm cjioeM KyTHKyjiH. Eojibinaa 
uacTb cepnii HeoAHopoAHa no rany noBepxHocra, hto, B03M0acH0, CBHACTejibCTByeT 
06 hx hck y cctb eHHQCTH . reTeporeHHocrb poAa noATBepacAaeTca AaHHHMH ahtojigthh 


TABJIHUA 3 

Tnnbi noBepxHOCTH ceMsiH b cepnax po^a Chrysosplenium 


CepHH 

IIOBepXHOCTb 

poBHaa 

MHKpOCO- 

ccracoBaTaa 

aaeHcraa 

pe6pHcraa 

rpe6eHMaTaa 

BbmyKJio- 

aaeHcraa 

BorHyro- 

a^Hcraa 

Valdivica 


+ 





Oppositifolia 





+ 


Delavayia 



+ 



+ 

Nepalensia 


+ 

+ 


+ 


Sinica 


+ 





Macrostemon 


+ 



+ 

+ 

Ovalifolia 

+ 

+ 

+ 




Alternifolia 


+ 

+ 

+ 



Lanuginosa 


+ 





Petaloidea 


+ 





Macrophylla 


+ 
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(Hamel, 1953), CTpoemieM ycrbHu; (Moreau, 1984), 6H0XHMHnecKHM cocTaBOM (Jay, 
1967). OnucaHa reTeporeHHOCTb cepnn po^a Chrysosplenium (23 BHAa) no Tnny 
noBepxHocra ceMAH (Kaplan, Strohschneider, 1984); BHAejieHHbie aBTopaMH ranw 
nOBepXHOCTH OTJIHHaiOTCSI OT npHHOTHX H3MH (KyjIb6aeBa, 19926). IlpHHaflJieXCHOCTb 
pofla Chrysosplenium k ceM. Saxifragaceae 5iB;i5ieTC5i npe^MeTOM AncxyccHH. Ycra- 
HOBjieHHoe eflHHCTBo aHaTOMmecKoro crpoeHHH ceMeHHOH xo^cypH (Kyjn>6aeBa, 
1992a) y Chrysosplenium h ocrajibHbix poaob xaMHejiOMKOBbix cBH^eTejibCTByeT o 
npaBOMepHoc™ ero nojioxceHHa b ceMeiiCTBe. OflHaxo oneBHAHa H30Jinp0BaHH0CTb 
3Toro pofla, hto noA^epxHBaeTCfl o6pa30BaHHeM y 6ojibmnHCTBa bhaob oco6oro rana 
noBepxHOCTH ceMAH — MHKpococonKOBaToro. 3to corjiacyeTca c AaHHHMH no 
Kapnorany (Sponberg, 1972), Mop<J)oreHe3y i^BeTKa (Klopfer, 1973), 6noxHMHHecKOMy 
cocTaBy (Jay, 1967, 1970) h cobcTBeHHOMy rany 3M6pnoreHe3a (Kaplan, 1976). 
TaxHM o6pa30M, pa3HopoAHOCTb no rany noBepxHocra, Bepoarao, MO^ceT CBHAeTejib- 
CTBOBaTb 06 HCKyccTBeHHOCTH poflOB Chrysosplenium h Saxifraga. 

CorjiacHo F. Netolitzky (1926), hcxoahoh (hphmhthbhoh) 5iBA5ieTC5i poBHaa 
noBepxHOCTb ceM&H. Mu CHHTaeM, hto y xaMHejiOMKOBMx 3bojiiou,h5i pa3BHTH& 
noBepxHOCTH ceMAH nuia no A»yM HanpaB jieHH 5 iM. Y 6ojibmHHCTBa poaob h bhaob 
Ha6^ioflaeTCfl TeHAeHu;H5i k pa3BHTHio BunyKjioH HI1C c AajibHeHmHM noHBjieHneM 
pasHhix bmpoctob — 6yropxoB, cocohkob h mnnoB (okoao 70 %), y ocrajibHHx 
pa3BHTHe cB^3aHO c (J)opMHpoBaHHeM BorayTOH HI1C BnjiOTb flo nojiHoro ee 3anaAaHH£ 
c o 6 pa 30 BaHneM jmencroH cTpyxTypH (Ta6;i. 1 ). 

Y 6o^EbmHHCTBa bhaob po^a Bergenia noBepxHOCTb poBHaa, a y 2 — 6yropnaTa5i. 
3th bhah, npHHaA^ie^aiuHe k cepnn Ciliatae , caMbie MOAOAbie b po^e Bergenia , 
6o;iee 3BOjnou,HOHHO npoABHHyTue h npnyponeHHbie k BHeoraoMy pacnpocTpaHeHHio 
(EopncoBa, 1956). 

Bhah pofla Lithophragma xapaKTepH3yiOTCfl OAHoo6pa3HHM aHaTOMHnecKHM crpoe- 
HneM ceMeHHOH Koacypw, ho HajiHHHeM 3 ranoB noBepxHOCTH — BbinyKjio-flHeHCToro, 
6yropnaToro h cocohkoboix). R. Taylor (1965) npHBOAHT cxeMy bo3mo^choix) 3bo- 

JHOU,HOHHOrO pa3BHTH5I BHAOB BHyTpH pOfla, nOCTpoeHHyiO Ha OCHOBaHHH Mop<Jx)jiorHH 
BereTaTHBHbix opraHOB. Hcxoahhmh bh^umh abasiiotcsi L. heterophylla h L. parviflora . 
Ot HHX, B03M02KH0, B pe3yjIbTaTe Me^CBHflOBOH rH6pHAH3aiJHH o6pa30BaJIHCb L. 
tenellum, L. scabrella h L. affine . HenocpeACTBeHHO ot L. heterophylla npoH3ome;i 
bha L. cymbalaria. Mo;kho npeAno;io;KHTb, hto hcxoahoh rjm poAa Lithophragma 
ABAfleTca 6yropnaTafl noBepxHOCTb; npn yAAHHeHHH 6yropxa o6pa3yeTca cocoHKOBaTaa 
noBepxHOCTb (L. tenellum , L. scabrella, L. cymbalaria ), npn peAyKijHH ero — 
BbinyKjio-HHeHCTafl (L. affine ). 

Hara (1957) paccMaTpnBaeT poA Chrysosplenium xax oneHb apcbhhh no nponcxoac- 
Ae hhk). 3to noATBepacAaeTCfl oco6eHHOCT5iMH crpoeHHH noBepxHOCTH ccmah; y 
6oAbmHHCTBa npeACTaBHTejien poAa ceMeHa c pobhoh MHKpococomcoBaTOH noBepx- 
HOCTblO. OAHaKO y BHAOB H3 BTOPHHHOIX) neHTpa BHAOo6pa30BaHHfl 4>OpMHpyeTCfl 
cxyAbnTypa 6o;iee cnen,HajiH3 npoBaHHoro rana — pe6pHCTaa hjih rpe6eHnaTaa. 

IIpeACTaBHTejiH poaob Astilbe h Rodgersia , npoH3pacraioiAHe b nepBHHHOM juisi 
ceMencTBa neHTpe BHAoo6pa30BaHHa, o6AaAaiOT caMOH hphmhthbhoh noBepxHOCTbio — 
POBHOH CJia6o6op03 A^aTOH . 

Y Saxifraga Bbi^BHTb B3aHMOCB5i3H THnoB noBepxHOCTH oneHb cjio^cho H3-3a 
OTcyTCTBHfl nojiHOH HH(})opMau,HH o crpyKType ceMAH Bcex bhaob. Poa Saxifraga 
bo3hhk b ropax Boctohhoh A3hh (Engler, 1872). D. Savile (1975) CHHTaeT, hto 
aHi^ecrpajibHue rnnoTeTHHecxHe pacreHHfl 6 mjih noxo^cn Ha Astible . Ohh Aajin 2 
BeTBH — 3anaAHyio h BocronHyio, ot kotophx b3hah Hanajio 5 btophhhhx neHTpoB 
BHAOo6pa30BaHH5i (Engler, 1872), b tom HHCJie h b CeBepHoif AMepHKe, rAe Savile 
(1975) npeAnoAaraeT B03HHKH0BeHHe caMOcroflTejibHoro onara bhaoboix) h poAOBoro 
pa3Hoo6pa3H5i. H.B. IIlHjiOBa (1988) Ha OCHOBaHHH AHTepaTypHwx AaHHbix Ae^aeT 
bhboa, hto b cocraBe poAa Saxifraga HMeiOTca OTHOcamHecfl k pa3HbiM cckaham, 
pa3AHnaioiAHec5i no B03pacry h creneHH npoABHHyTOcra noTOMKH pa3JinnHHx hcxoa- 
HUX THnOB, pa3BHTHe KOTOpbIX B npOIIUIOM A^IHTeJIbHOe BpeMfl 6 mJIO H30AHp0BaHHHM 
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h npnypo^eHHHM k pa3HUM 3KOJiorH^ecKHM ycjiOBHflM. 3to xopomo npocjiexcHBaeTca 
Ha npHMepe ccmhh cexijHH Boraphila , 66jibma5i nacrb bhaob kotopoh othochtcsi k 
6o;iee cneu,HajiH3HpoBaHHOH (JjHjioreHeranecxoH jihhhh pa3BHTH5i h bxoaht, no Aa hhhm 
UIhjioboh (1988), b oflHy MopcJjojiorHnecxyio rpynny. Ilo HamHM ^hhhm, bham 
3toh cexuiHH HMeiOT oahh (rpebeHnaTHH) ran noBepxHOCTH. 

flpyroii acnexT Hcnojib30BaHH3 a^hhmx o ctpochhh ccmhh — 3to onpeAejieHHe 
rpaHHu, poaob h cexijHH, ycTaHOBjieHHe poactbchhux CB5i3eH Mex^y TaxcoHaMH 
pa3Horo paHra, oco6chho Meamy po^aMH. 

Poah Boykinia, Bolandra, Suksdorphia o6pa3yioT rpynny c oahhm ranoM noBepx- 
hocth — 6yropnaTHM. Ho y Boykinia noBepxHOCTb cxjiaAHBaeTCfl H3 kjictok c oahhm 
6yropxoM, y Suksdorphia — m3 kjictok c 6yropxoM h 6e3 Hero, a y Bolandra 
6yropxH pa3JiHnaiOTCfl no (J>opMe h pa3MepaM. R.J. Gornall, B.A. Bohm (1985) 
CHHTaiOT poAH 3toh rpynnbi poactbchhhmh no npH3HaxaM aHaTOMHH jiHCTa, CTpoeHHio 
nbUIbAbl H (JwiaBOHOHAHOMy COCTaBy. CxOACTBO B CTpoeHHH yKa3HBaeT Ha 6jIH3KOe 
POACTBO 3THX TaKCOHOB, pa3JIHHHe — Ha CaMOCTOflTCJIbHOCTb pOAOB. Y CCMflH 
Peltoboykinia coconKOBaTaa noBepxHOCTb, xoTopaa no cyra flBjraerai pa3BHraeM 
6yropnaToro rana. Hara (1957) BbiAejnui bha Peltoboykinia tellimoides H3 poAa 
Boykinia b OTAejibHUH MOHoranHHH poA Peltoboykinia , a Boykinia lycoctonifolia — 
b poA Neoboykinia. Ilo crpyKType ccmah, bhabjichhoh hbmh, pa3JiHHH5i Me^Ay 
Boykinia h Peltoboykinia ohcbhahh; MeacAy B. lycoctinifolia h APymMH BHAaMH poAa 
Boykinia tbkhx pa3JiHHHH o6Hapy*HTb He yAajiocb. Ilo AaHHHM Gornall, Bohm 
(1985), Neoboykinia b paHre cexijHH coxpanfleTCfl b cocraBe poAa Boykinia , a 
Peltoboykinia bo3boahtca b paHr caMOCTOATejibHoro poAa. Poaw Suksdorphia h 
Bolandra , HecMOTpa Ha 6;iH3Koe cxoactbo c Boykinia no aHaTOMO-MopttxwiorHHecxoMy 

CTpoeHHio CeMflH, 5IBJI5HOTC5I pOACTBeHHHMH, HO BnOJIHe CaMOCTOflTCJIbHHMH pOAaMH. 

Hto KacaeTca poAa Zahlbrucknera (6hbihhh Discogyne ), BMAejieHHoro SHrjiepoM H3 
poAa Saxifraga (Sponberg, 1972), to ero ceMeHa coBepmeHHO He OTjranaioTCfl ot ccmah 
Saxifraga c 6yropnaTOH noBepxHocrbio (b nacraocra, S. cartilaginea ) hh no aHaTOMHne- 
CKOMy CTpoeHHio noxpoBOB, hh no rany noBepxHOcra, BXjnonaH Tonorpacjmio SyropxoB. 

Tojibko poAH Astilbe h Rodgersia hmciot 6opo3AnaTyio noBepxHOCTb ccmhh. JXjiz 
3THX POAOB XapaKTepHO TaKXCe o6pa30BaHHe 3K30TeCTajIbH0“3HA0TerMHHaJIbHbIX CCM5IH 
B OTJIHHHe OT 3K30TeCTaJIbHHX CCM5IH y BCeX OCTaJIbHblX pOAOB. TaKHM o6pa30M, BblAe- 

jieHHue A.JI. TaxTaA^flHOM (1987) tph6h Astilbeae h Saxifrageae nerao pa3JiHnaiOTCfl 
no npn3HaxaM ctpochhh ccmhh. ObjiaAaa npHMHTHBHbiMH npn3HaxaMH, npeACTaBHTejin 
Poaob Astilbe h Rodgersia hmciot h npoABHHyTue nepTH b ctpochhh ccmhh, b nacraocra 
o6pa30BaHne xajia3ajibHoro Bbipocra ccmchhoh xoacypu — xpbuia. TaKoe ace xpbuio 
xapaKTepHO h rjisi Astilboides , ho y AaHHoro poAa OTcyTCTByeT 3HA0TerMeH b ccmchhoh 
KO^cype (Kyjib6aeBa, 1992a), noaTOMy oh oraeceH HaMH k APyroii rpynne. BpocaeTca b 
rjia3a CKyAHOCTb npH 3 HaxoB noBepxHOcra ceMHH Astilboides. Ilo aHaTOMHnecxHM 
npn3HaxaM J.E. Krach (1976) bcjica 3a A. Lebegue (1950) othocht ero k ceM. 
Peltiphyllaceae , hto noATBepacAaeTca Tax;xe cxoactbom Mop(Jx)jiorHH BereTaTHBHux 
opraHOB. S. Sponberg (1972) npeAnojiaraeT, hto MopcbojiorHHecxoe cxoactbo Astilbe, 
Rodgersia h Astilboides ecra pe3yjibTaT 3bojhoahohhoh KOHBepreHu,nn , a Jay (1970) Ha 
ocHOBaHHH xHMHnecKHx AaHHbix OTAejiaeT Astilboides ot Astilbe h Rodgersia. 

TaKHM o6pa30M, ycraHOBjieHHe rana noBepxHOcra ccmhh Kax AHarHocranecKoro 
npH3Haxa MoaceT 6biTb BecbMa nojie3HUM KaK j\jin CHCTeMaraKH, TaK h rjisl (})HjioreHHH 
TaxcoHOB pa3Horo ypoBHH. 
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C. A. BojiKOBa 

O KAPHOTHIIE BUPLEURUM ATARGENSE (APIACEAE) 

S. A. VOLKOVA. ON THE KARYOTYPE OF BUPLEURUM ATARGENSE (APIACEAE) 

BnepBbie M3yqeH icapHOTHn Bupleurum atargense. YcTaHoa^eHo aniuidMAHoe mhcjio xpomocom (2n « 
- 14) m npMBe^eHbi ^aHHbie no Mop4>ojiorHH xpomocom. 

Hobuh bh^ Bupleurum atargense Gorovoi (Gorovoy, 1990) omicaH H 3 OKp. noc. 
ATapraH Mara^aHCKOH o6ji. OnpeflejieHHe HHCJia xpomocom h H 3 yneHHe Kapnorana 
3 Toro BH^a npoBefleHH Ha o6pa3ii,ax pacreHHH, co6paHHHx b «locus classicus». 
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Pmc. 1. MeTa<j)a3Hasi iuiacTHHKa Bupleurum atargense. Pmc. 2. HflHorpaMMa raruioH/jHoro Ha6opa Me- 
Maciurafims jnmeflica - 10 mkm. racfcasHbix xpomocom Bupleurum atargense. 

Macurraftiafl jmHeftxa — 5 mkm. 


MaTepnaji ajih pa6oTH 6hji co6paH bo BpeMa aKcneAHijHH n.r. Topobhm h 
B.H. BapaHOBHM b ceHT5i6pe 1986 r. KapHOjiorHnecKoe H3yneHHe npoBOfliuiH Ha 
AaBjieHHx npenapaTax kohhhkob xopHeif npopocTKOB ccmah. CeMeHa npopamuBajm 
b namxax IleTpH npn KOMHaTHOH TeMnepaType nocjie crpaTH(})HKaii,HH. npopacrajm 
ohh o6uhho nepe3 3 HeAejra nocjie noceBa. Kohhhkh xopHeif npeo6pa6aTHBajm 
0.1% ~M pacTBopoM KOJixHu,HHa b TeneHHe 2 h, 3aT6M (|)HKCHpoBajiH CMecbio KapHya 
(6:3:1) h OKpamHBajin no OejibreHy c npeAfiapHTejibHHM rHApo;iH 30 M b 50%-ii HC1 
b TeneHne 18 — 20 mhh npn KOMHaTHOH TeMnepaType. 3aTeM MepncTeMHyio nacTb 
KopHfl pa3flaB^HBajiH Ha npeAMeraoM creicjie b 45%-h yxcycHoii khcjiotc, npnro- 
tobjhljih BpeMeHHbie npenapaTH, KOTopue nocjie npeABapHTejibHoro H3yneHH5i nepe- 
BOflHjiH b nocTO^HHue. UccjieAOBaHHe xapnoTHna npoBOAmra Ha MnxpocKone Amplival. 

H 3 Mep 5 UIH xpOMOCOMbl Ha pHCyHKaX, BbinOJIHeHHbIX C nOMOmbK) pHCOBaJIbHOro 
annapaTa PA-7. fljia xapaxTepncTHKH Kapnorana 6mjio OTo6paHO 10 MeTa(J)a 3 Hbix 
njiacTHHOK. CpeflHflfl omn6Ka H3MepeHHH cocraBjraeT ±3 %. MopttxwiorHnecKHH ran 
xpomocom onpeaejuLJiH no i^eHTpoMepHOMy HHAeKcy I c , Hcnojib3ya TepMHHOjionno, 
npefl^oxceHHyio H.fl. AranoBoii h B.r. TpH(J)OM (1982). 

ripn Kapno^ornnecKOM H3yneHHH B. atargense ycraHOBjieHO AumioHAHoe hhcjio 
xpomocom 2n = 14 (pnc. 1), KOTopoe npeame ajia flajibHeBOCTOHHbix BOJiOAymeK He 
yKa3HBajiocb. 

XapaxTepncTHKa xpomocomhoix) Ha6opa npeacraBjieHa b Ta6;mi;e h Ha pnc. 2. 
Kapnoran B. atargense coctoht h 3 MeTai^eHTpnnecKHx (I, V — VII) h cy6MeTa- 
i^eHTpnnecKHx (II — IV) xpomocom. IlepBasi napa xpomocom Han6ojiee Kpymiafl, ee 
AJiHHa cocTaB^aeT 4.07 mkm. OcrajibHbie mecTb nap xpomocom 6ojiee MejiKHe, nocre- 
neHHo y6wBaion^He no fljiHHe (3.32 — 1.87 mkm). 06nja5i Rjimia raimoHAHoro Ha6opa 
19.96 mkm. Ha kopotkom imene TpeTbeii napu o6Hapy;xeH MajieHbKHH TonenHHH 
cnyTHHK. 

CpaBHeHHe Kapnorana B. atargense c paHee nccjieAOBaHHbiMH B. komarovianum 
Lincz. — 2n = 8, B. scorzonerifolium Willd. — 2n = 12 (ropoBoii h ap., 
1979; Corovoy et al., 1980) h B. longiradiatum Turcz. — 2n = 12, B. sacha- 
linense Fr. Schmidt — 2n - 12 (Gorovoy, Volkova, 1987) noKa3ajio, hto 
H3yneHHbie o6pa3u,w — ahiuiohah c pa3HbiMH nncjiaMH xpomocom. KapnoTHnu 
npeACTaBjieHbi MeTa- h cy6MeTaijeHTpHKaMH. Bo3moxho, oth rama xpomocom 
xapaKTepHu rjisi AajibHeBoeroHHbix BOjiOAymeK. Y Bcex yica3aHHbix bhaob bm- 
abjicho HajiHHne MajieHbKHx tohck TonenHux cnyTHHKOB, KOTopbie npncyTCTByioT 
y btopoh hjih TpeTbeii napH xpomocom. 
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IlapaMeTpbi KapnoTnna raiuiOHflHoro Ha6opa Bupleurum atargense 


XpOMOCOM- 
Hue napbi 

UjiHHa iuie- 
qa, mkm 

UjIHHa XpOMO- 
COMbl, MKM 

i c , % 

OrHOCHrejib- 

Hafl 

flJiHHa, % 

I 

2.52+1.55 

4.07 

38.08 

20.39 

II 

2.21+1.11 

3.32 

33.43 

16.63 

III 

1.99+1.08 

3.07 

35.18 

15.38 

IV 

1.79+1.02 

2.31 

36.30 

14.08 

V 

1.51+1.03 

2.54 

40.55 

12.73 

VI 

1.32+0.96 

2.28 

42.11 

11.42 

VII 

1.12+0.75 

1.87 

40.11 

9.37 


npHMeqaHHe. * Xpomocomw co cnyTHMKaMM. 
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B. A. HepeMyuiKHHa 

3BOJHOUJ15I XH3HEHHWX 0>OPM B IIOflPOflE 
RHIZIRIDEUM POflA ALLIUM (ALUACEAE) 

V. A. CHEREMUSHKINA THE EVOLUTION OF LIFE FORMS IN THE SUBGENUS RHIZIRIDEUM OF THE 

GENUS ALLIUM (. ALUACEAE) 

OnncaH bhciiihhh o6jihk npe^nojiaraeMoro npe^Ka jiyKOB m noKa3aHbi B03MO>KHbie nyra 3bojuouhh 
>KM3HeHHbix cjx)pM b npeaejiax ceiojHH. y CTaHOBjieHO, mo ocHOBHbie HanpaBjieHHH 3bojik)uhh onpe^ejinjincb 
H3MeHeHneM KjiMMaia — noxojio^aHHeM h apHAroauHeft. EoKOBbie jihhhh CBsraaHbi c ocBoeHneM pa3JinqHbix 
Cy6CTpaTOB H BXO>KfleHHeM B yXCe C(jX)pMHpOBaHHbie ljeH03bI. ObOJUOUHB )KH3HeHHbIX cjx)pM B pa3Hbix 
CHCTeMaTHqecKMx rpynnax (ceKijHHx) uuia napajuiejibHO, qio OTpa3njiocb Ha bo 3 hhkhobchhh o^HHaKOBbix 
npHCnOCo6jieHHH K CXOflHbIM yCJIOBHHM o6HTaHHfl. 

Pofl Allium L. BKjHonaeT b ce6a 6ojiee 500 bhaob, pacnpocTpaHeHHbix rjiaBHHM 
o6pa30M b ceBepHOM nojiymapHH. JlyKH npoH3pacTaioT b ochobhom b ropHux paiiOHax 
U,HpKyM6opeaJIbHOH, B0CT0*IH0a3HaTCK0H, CpeflH3eMHOMOpCKOH H HpaHO-TypaHCKOH 
4>JIOpHCTHHeCKHX o6jiaCTCH, H TOJIbKO He6ojIbmOe HX UHCJIO BCTpenaeTCfl B CeBepHOH 
h U,eHTpajibHoii AMepHxe (Ownbey, 1951; Traub, 1968; KaMejiHH, 1973). B EBpa 3 HH 
HanOojiee 6oraTH othmh BH/jaMH ropHue panoHu K)ro-3anaflHOH, CpeflHeii h U,eH- 
TpajibHoii A3 hh, a Taxxce ropu lora Ch6hph (BBeaeHCKnii, 1935; Stearn, 1978; 
OpH3eH, 1988). Pofl b CHCTeMaTHnecKOM h (JjHjioreHeTimecKOM iuiaHe oneHb cjioxhhh. 
HecMOTpa Ha MHoroHucjieHHue paOora (Bbcachckhh, 1935; Traub, 1968; Wendelbo, 
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1969; KaMejiHH, 1973; Steam, 1978; h ap.), ao chx nop He cymecTByeT eaHHoro 
MHeHHfl o cncTeMe h (JmaoreHHH ayKOB. 

IToapoa Rhizirideum (Koch) Wendelbo 6oabniHHCTBOM HCcaeaoBaTeaen npn3HaeTCfl 
Han6oaee apesHHM b poae (Ekberg, 1969; Wendelbo, 1969; Stearn, 1978) Ha 
ocHOBaHHH HajiHHHfl KopHeBHnja h He Bceraa xopomo Bupa^ceHHon ayKOBHijbi. 
^Kn3HeHHHe 4>opMH KopHeBHm,HMx ayKOB pa3Hoo6pa3HH (HepeMymKHHa, 1988). 
IlocKoabKy b KOHKpeTHbix TaKCOHax npn3HaxH ^cH3HeHHOH (J)opMH Bee name pac- 
CMaTpnBaiOTCfl HapaBHe c npH3HaxaMH reHeparaBHOH ccfrepbi (Tomlinson, 1970; 
Cepe6paKOBa, 1971, 1979; UlyjibKHHa, 1984; h ap.), 6 mjio 6h HHTepecHo BHHBHTb 
B03M0^cHbie nyra 3BOJHOU.HH xcH3HeHHHx (J)opM BHaoB 3T0IX) KpynHoro noapoaa. 

B KanecTBe o&beKTOB 6bum H3yneHH b npnpoaHux Mecroo6HTaHH5ix h b KyabType 
b U,eHTpajibHOM ch6hpckom 6oTaHHnecKOM caay CO PAH BHaw 13 H3 15 cckijhh 
noapoaa. CpaBHeHne npn3HaKOB xH3HeHHbix cJ)opM h hx TpaHCcJ)opMau,HH no3Boanao 
BbiaeaHTb nepBHHHbie h npoH3BoaHbie npH3Haxn h onncaTb npeanoaaraeMbiif o6anx 
npeaKOBoro rana KopHeBHmHwx ayxoB. 3to, Bepoarao, 6mji TpaBHHHCTHH, a-nuTeabHO 
BereTHpyiomHH, caa6o BeTB5mjHHC5i po3eTOHHHH reMHKpnnTO^HT c noanijHK- 
annecKHMH no6eraMH, kochm HapacraHHeM KopHeBHma h 6hctphm ero OTMHpaHHeM, 
Me30(J)HT, KOpHH KOTOpOIX) o6jiaaaJIH CJia6oil KOHTpaKTHJIbHOH CnOCo6HOCTbK). 

B npeaeaax noapoaa pacnpeaeaeHHe hphmhthbhhx h npoafiHHyTbix npn3HaKOB 
2KH3HCHHOH (JX)pMH no TaKCOHOMCTpHHeCKHM KaTeropHflM pa3H006pa3H0, HTO 3aTpya- 
HfleT HJUIKX:TpanHIO 3BOJIIOU,HH 2KH3HeHHbIX (|)OpM Ha npHMepe KOHKpeTHbix BHaOB B 

npeaeaax noapoaa. H3 Ta6aHn,bi BnaHO, hto cexi^nn noapoaa OTannaioTCfl bhcokoh 
creneHbio reTepo6aTMHH, hto, coraacHo yTBepxaeHHio A.JI. TaxTaa^flHa (1964), 
HBaaeTCH npn3HaKOM apeBHoem (JmayMa. BhiaeaeHHHe hhmh B03M02KHbie HanpaB- 
aeHHfl 3B0aK>U,HH npH3HaKOB 2KH3HeHHOH (J)OpMbI n03B0aHJIH npeaCTaBHTb pnabl 3B0- 
aioiinn ^cH3HeHHbix (J)opM b npeaeaax OTaeabHux ceKi^nif. 

HajiHHne aHnecTpaabHHx npH3HaxoB 6homopcJ)h y BHaoB cexi^HH Petroprason, 
Rhizirideum, Reticulato-bulbosa, Anguinum , npHyponeHHOCTb o6nTaHH5i hx npea- 
CTaBHTeaen k crenHHM ropHbiM cicjiOHaM, nacTO 3aKycrapeHHHM, h 3HaHHTeabHaa 
apeBHOCTb (bo bcakom caynae iuiHoneHOBaa) Allium victorialis (IlonoB, 1963), A. 
obliquum (flnayx h ap., 1982), A. strictum (OMeabnyK, 1962) no3BoaaiOT cnHTaTb, 
hto B03pacr npeaKOBoro rana noapoaa no xpanHen Mepe HeoreHOBHH. PacnpocrpaHeH 
oh 6bia Ha HeBbicoKHx cxaoHax rop AHrapnaw, rae, no mhchhio mhothx nccaeao- 
BaTeaeii (CnHHijbiH, 1962; lOpneB, 1981; MaabimeB, IlemKOBa, 1984), yace b 
paHHeTpeTHHHoe BpeMa cymecTBOBaan 6e3aecHbie npocTpaHCTBa c Me3o4>HabHHMH h 
Kcepo<t)HabHHMH THnaMH pacreHHH, hto noaTBepxaaeTca naaeo6oTaHHnecKHMH h 
naaHHoaorHnecKHMH aaHHMMH (KyabKOBa, 1971; ToMCKaa, 1981; h ap). 

B CB5I3H c H3MeHeHHeM KaHMaTa b TpeTHHHoe BpeMfl (noxoaoaaHne) nepecrpoiiKa 
}KH3HeHHOH (J)opMbi npeaKOBoro THna OTpa3naacb Ha H3MeHeHH5ix cnoco6a HapacraHHH 
H pHTMa pa3BHTH9. B03HHKH0BCHHe ropH30HTaabHO HapaCTaiOmHX KOpOTKOKOp- 
HeBHm,Hbix (Jx>pM c 3anacaiomeH 4>yHKijHeH KopHeBHm o6ecne*iHao 3aceaeHne cyxnx 
h 6oaee xoaoaHwx MecToo6nTaHHH (ceKiura Rhizirideum) , npn stom coxpaHHancb 
anepHoanHHOCTb, reMHKpHnTO(t)HTHOCTb, Me30(J)HabH0CTb, noannHKaHHHOCTb no6eroB, 
ho MeHflacfl phtm pa3BHTH^: yMeHbmaaacb BHyTpHnonenHafl h yBeaHHHBaaacb BHe- 
nonenHa h cJ)a3H pa3BHTHH. AaanTannfl k npoH3pacraHHio hx b HH3KOTpaBHbix coo6- 
mecTBax maa TaK^ce no aHHHH coKpamoHna a^nHbi Baaraaniaa ancTa h (j>opMHpoBaHHfl 
p036TKH aHCTbeB, HaXOa^meHCH 6aH3KO OT nOBepXHOCTH nOHBbl. B pe3KO KOHTHHeH- 

TaabHOM KaHMaTe po3eTOHHbie npH3eMHCTbie (J)opMH oxa3aaHCb b 6oaee 6aa- 
FOnpHflTHblX TepMHHeCKHX ycaoBHflx. 

KocoBepraKaabHO Hapacraiomne KopoTKOKopHeBHiaHbie (}x)pMH nacranHO norpy- 
xaancb b cy6cTpaT (ceKn,H5i Reticulato-bulbosa ). XopomHM npHcnoco6aeHHeM, 
yBeaHHHBmHM XOaOaOCTOHKOCTb BHaOB CeKU,HH, BepOflTHO, CTaa nOflBHBmHHCS CeT- 
naTMH noKpoB nonKH. YcHaeHHe ce30HH0cra KaHMaTa cnoco6cTBOBaao nepecTpoiiKe 
pHTMa: yaaHHHaacb BHyTpHnonenHafl h yMeHbmaaacb BHenonenHa^ (})a3bi pa3BHTHa 
no6era, no6er craHOBHaca 03hmhm MOHonnKannecKHM. Teo(J)HTHOCTb h o3hmoctb 

ioa 



OCHOBHbie npM3HaKM >KM3HeHHbIX (jX)pM y HeKOTOpblX KOpHeBHIUHbIX JiyKOB 


Bhau 

nepfiHMHbie npH3HaxH 

anepHO- 

AHH- 

HOCTb 

Me30- 

(J)HJIb- 

HOCTb 

reMH- 

KpHlTID- 

4>HThI 

BeceH- 

Hee 3ajio- 

>KeHHe 

coime- 

ndt 

3ejie- 

Hblft 

npeA- 

JIHCT 

orcyr- 

CTfiHe 

JiyKO- 

mnpj 

orcyr- 

CTBHe 

aanacaio- 

umx qe- 
myft 

nojm- 

nHICJIHH' 

HOCTb 

xopHe- 
BHine KO- 

co- 

BepTH- 

KaiibHoe 












CeKUMB Rhizirideum 


A. seneScens L. 

+ 

_ 

+ 

+ 

+ 

—+ 

+ 

+ 

_ 

A. rubens Schrad. ex 

+ 

— 

+ 

+— 

+ 

— 

+ 

+ 

— 

Willd. 

A. nutans L. 

+ 


+ 

+ 

+ 


+ 
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A. angulosum L. 

+ 

+ 

+ 

+— 

+ 

+ 

+ 

+ 

— 

A. ansisopodium Ledeb. 

+ 

— 

+— 

+— 

+— 

+ 

+ 

+ 

— 

A. bidentatum Fisch. ex 1 

+ 

CexijHfl Caespitosoprason Friesen 

1 - 1 + 1 + l +- l + l 

1 + 1 

+ 



Prokh. 


A. ramosum L. 


. caespitosum Siev. ex 
Bong, et Mey. 


A 
A . 

A . 


obliquum L. 

platyspathum 

Schrenk 

hymenorhizum 

Ledeb. 


A. goloskokovii Vved. I 
altaicum Pall. I 


A. 

A 


galanthum Kar. et 
Kir. 


schoenoprasum L. 
karelinii Poljak. 
altyncolicum Friesen 


atrosanguineum 
Kar. et Kir. 


lineare L. 
oreoprasum 
Schrenk 


+ 

+ 


CeKUMB Butomisa (Salisb.) Kam. 

i - i + i +- i + I 

CeiojHH Rhizomatosa Egor. 

' - l +- l +- l 


+ - 


+ 

+ 


CeKijHft Petroprason Herm. 


— + 


+— 


— + 


CexuMfl Oreiprason Herm. 

+ i - i + I - i - i 

CeKUMH Phyllodolon (Salisb.) Prokh. 

+ i - i + i - i - I - 

CeKUMfl Cepa (Mill) Prokh. 

+ l - l + l - l - I - 


CeiojHH Schoenoprasum Dumort 


— + 
— + 


— + 


—+ | —+ 
CexuHH Annuloprason Egor. 

+- l - I - i -+ I +- 


CeiojHH Reticulato-bulbosa R. Kam. 
+ 


A. barsczewskii Lipsky I 
A. victorialis L. I 


— + 


CeKUMH Campanulata R. Kam. 

- i + i - i - i - i + 

CeKUMH Anguinum G. Don fil ex Koch. 

- r + i + i - i - i + 

npHMenaHHe. «+» — nepBuqHbin npH3Haic, «—» — npOH3BOAHbift. 


+ 

+— 


I + 


- i - i + 


- I 


— + 


+ 

+ 

+ 


I - 
i - 


+ 

+ 


i + 
l + 


I - 
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no6eroB MorjiH 6 htb bb^choh npeaaanTaijHeH k paccejieHHio b TpeTH^moH jiecocTenH, 
Tax KaK nasam bo3mo^hoctb BimaM yiiTH ot KOHKypeHijHH c 6ojiee chjibhwmh 
BH^ aMH h Hcno;ib30BaTb Ha^ajio oceHH ajm npoajieHHfl BereTaijHH. 

IlpH HacrynjieHHH c ceBepa apKTo-TpeTHHHoii (J)jiopH (IlonoB, 1963), Bepoarao, 
H3 npeAKOBoro Tuna OTcejieKTHpoBajmcb bhah ccku;hh Anguinum. Bxoameime b 
jiecHbie coo6m;ecTBa cTajio bo 3 mo;khhm tojibko nocjie hsmchchhb: pHTMa pa3BHTH5i h 
cnei^HajiH3au,HH Mop4)OJiorHHecKOH crpyKTypu. Hapsmy c TaKHMH aPCbhhmh npH3Ha- 
KaMH, KaK Me3o4>nJibHocTb, KocoBepTHKajibHoe HapacTaHHe KopHeBHnja h MeAJieHHoe 
3ajio»ceHHe (J)HTOMepoB, %jia bhaob 3toh cckijhh xapaKTepHa cneijHajiH3aijH5i pHTMa 
(paHHeBeceHHflfl reMHaifceMepoHAHOCTb) h Mop4xwiorHHecKOH crpyKTypH (aBTOHOM- 
HocTb BHyTpHno^e^Hbix npoijeccoB, coKpameHHe BHenonenHOH (J)a3bi pa3BHTH5i, co- 
KpameHHe HHCJia MCTaMcpoB Ha no6ere, HajiHHHe hh3oboh (J)opMau,HH jihctbcb, 
reocJmTHocTb). 

ZlajibHeHmas apH^H3au,H5i KjiHMaTa b cepeAHHe HeoreHa, a TaK^ce HHTeHCHBHbie 
mHpoTHbie ropoo6pa30BaTejibHbie npoijeccH, conpoBo^aBnmecfl o6mHM noxojio- 
AaHHeM KjiHMaTa, npHBejiH, BO-nepBbix, k o6pa30BaHHio o6ihhphhx cbo6oahhx npo- 
CTpaHCTB, a BO-BTOPHX, K OTflCJICHHIO TeppHTOpHH I^CHTpaJIbHOH A3HH OT AHTapO- 
CaaHCKOH CTpaHH, rae b 3to BpeMH (J)opMHpoBajmcb nycTHHHbie creim (KpmnTO<t)OBHH, 
1955; CHHHiiibiH, 1962; Ehkob, 1979). YBejiHneHHe cyxocra B03flyxa h noHBhi 

npHBejiH K TpaHC(J)OpMail,HH )KH3HeHHbIX (J)OpM, IipHHCM B pa3HUX JIHHH5IX 3BOJIIOU,HH 

npouieccH huih kohb epreHTHO. 

B ceKu,Hflx Rhizirideum, Caespitosoprason h Rhizomatosa (pnc. 1) y coBpeMeHHbix 

BHAOB npOCJie^CHBaeTCS H3MeHeHHe 2KH3HeHHbIX (J)OpM — OT pblXJIUX ACPHOBHHHUX 
c 3anacaiomeH (JjyHKijHeH KopHeBHma (rana A. senescens ) k iuiothhm acphobhhhum 
(T ima A . anisopodium) — b pe3yjibTaTe yBejiHneHHfl hhtchchbhocth botbjichhsi, 
norpyxceHHfl iiohkh B03o6HOBjieHH5i b noray, nacraHHOH noTepn KopHeBHmeM 3ana- 
caionjeii cJjyHKi^HH. JIhctba craHOBHTCfl KcepoMop4)HHMH. B kccphhockhx 3Kcrpa- 
apHAHHX yCJIOBHHX, HanpHMep, B 11, OHTpa JIbHOH A3HH B03HHKai0T CBepxmiOTHbie 
AepHOBHHHue (J)opMH (A. bidentatum, A . polyrhizum Turcz. ex Regel H3 cckijhh 
Caespitosoprason) , rjisi kotophx xapaKTepHbi nojraaa KcepoMop(J)HOCTb JiHCTbeB, 6o;ib- 
moH 3anac cnamHx noneK Ha KOpHeBHiije, onero MajieHbKHH roAHHHbra npnpocT 
KopHeBHma 6e3 3anacaiomeH (J)yHKu,HH, nosiBjieHHe xapaKTepHbix «bohjiohhhx» no- 
kpobob noHKH y 6ojibiHHHCTBa bhaob. Y A. polyrhizum kophh MoryT 3anacaTb BOfly 
(flonoBa, 1977), hto no3BOjmjio eMy npoABHHyTbca aajieKO k lory. Bepoarao, 

KOHeHHUM STanOM TpaHC(})OpMaU,HH 2KH3HeHHHX (})OpM 3T0F0 pflfla HaflO CHHTaTb 

«H3HeHHyio 4>opMy bhaob noflpofla Bromatorrhiza Ekb., r^e 3anacaiomafl 4>Y HKI l Ha 
no^EHOCTbio nepexoflHT k kopham. Bh^h stoto no^pofla, onHcaHHbie L. Ekberg (1969), 
npoH3pacTaiOT b BucoKoropbax Tn6eTa h HiMajiaeB. Bokobmc jihhhh 3 bo^iou,hh 
^CH3HeHHHX (J)OpM B 3T0H CeKU,HH CBH3aHbI C H3MeHeHHCM HHTeHCHBHOCTH BCTBJieHHH 
h (|)opMHpoBaHHeM jiyKOBHi^u (3anacHue BemecTBa OTKjiaflHBaiOTCfl He to^bko b 
KopHeBHme, ho h bo Bjiarajinu^ax JiHCTbeB) npH ocbochhh pa3Hbix cy6crpaTOB h 
4>HT0i;eH030B. IlpOHCXOflH^O 3T0, BH£HMO, B KOHI^e TpeTHHHOrO—Hanajie HeTBepTHHHO- 
ro nepnoAOB, Kor^a b pe3yjibTaTe CHanajia oporeHHnecKHx npou;eccoB, a 3aTeM 
HacTynjieHHA h OTcryn^eHHfl jieaHHKa ocBo6o«flajiHCb TeppHTOpHH b EBpa3HH 
(Baobhh, 1976). 3tot nepnofl paccMaTpHBaeTca mhothmh HCCXJieflOBaTe^flMH KaK 
ochobhoh nepnofl BH#oo6pa30BaHH5i b ropHHx panoHax Ch6hph, IJ,eHTpajibHOH h 
CpeflHeii A3hh, EBponbi (Kphihto(J)obhii, 1955; KyMHHOBa, 1963; IlonoB, 1963; h 
flp.). Ha 6o^ee no3flHee (|)opMHpoBaHHe njioTHHx acphobhhhux h oflHono6eroBbix 
jiyKOBHHHux (J)opM c 3anacaioii^HM KopHeBHmeM yKa3HBaeT, c Hamen tohkh 3peHH9, 
H nOJIHBapHaHTHOCTb OHTOreHeTHHeCKOrO pa3BHTHfl 6ojIbmHHCTBa BH^OB CeKI^HH, BH- 
pa^caion^asicsi b o6pa30BaHHH y o^Horo BH^a b pa3Hbix 3Ko^oro-i;eHTpHHecKHx yc- 

JI0BH3X HeCKOJIbKHX ^KH3HCHHbIX ({)OpM H B03M0^CH0CTH HX B3aHMHbIX nepeXOflOB. 

fl^HHHOKopHeBHmHO-KycTOBaa xcH3HeHHaa (JjopMa (A. caespitosum, ceKu,Ha 
Rhizomatosa ) B03HHKjia KaK pe3yjibTaT npHcnoco6jieHHfl k CHnyHHM necKaM. Bh^hmo, 
HCxoflHOH 6buia »cH3HeHHafl 4>opMa A. mongolicum Regel (ceKi;H5i Rhizirideum ). 

no 




PMC. 1. CxeMa B03M0>KHbIX nyTeft 3B0JH0UHH >KH3HeHHbIX <})OpM c ropH30HTajIbHbIM HapaCTaHHeM KOpHeBMIUa 
b ceKUMJix Rhizirideum, Rhizomatosa, Butomisa (Ha MoaejibHbix BH^ax). 

a — ocHOBHoe HanpaBJieHHe sbojuouhh, 6 — 6oKOBbie HanpaBJieimsi sbojhoijhh. JKittHeHHaa 4»pMa: / — npeoxoBbift ran; 
2 — pbcoiaa aepHOBHHHaa, feuiyKoaHmiafl, reMHKpHirnxJjHT (A.senescens) ; 3 — iuioniafl flepHOBHHHaa, feajiyxoBHHHaa, 
reMHKpHTrro4)HT (A ramosum); 4 — CBepxruioTHaa flepHOBHHHaa, 6e3JiyKOBHHHaa, reMHKpmntKjjHT (A.bidentatum ); 5 — 
iuioTHafl gepHOBHHHaa, feajiyKOBHMHaj), recx^HT ( A.mongolicum ); 6 — pacnojnaioiuaflcfl aepHOBHHHaa, jiyKOBHMHaa, 
reMHKpHirnx^HT (A.nutans) \ 7 — yoioBHo «oflHono6eroBaa», JiyKOBHHHaa h feajiyxoBHMHafl, reMHKpHrmxJjHT (Anutans)\ 

8 — nJioTHaa aepHOBHHHaa, JiyxoBH^Haa, reMHKpHimxJjHT (A.rubens ); 9 — pbixuoKycroBaa, re<xJ)HT {A.caespitosum ); 10 — 
fljiHHHOKopHeBHmHo-KycTOBasi, recxJjHT (A caespitosum). 


Bjih3octb 3 thx bhaob noflTBep;*yjaeTC5i CTpoeHHeM u,BeTKa h coi^Berafl (EropoBa, 1977), 
BHemHHM CTpoeHHeM ceMeHH, a TaKJKe npnyponeHHOCTbio b Hacroamee BpeMH A 
mongolicum k necnaHUM cy6crpaTaM II,eHTpajibHOH A3hh, b nacTHocTH k necxaM ceBe- 
po-3anaflHOH MoHrojiHH. Bojiee no3flHee B03HHKH0BeHHe A . caespitosum noflTBepama- 
eTCfl h 6ojiee iio3ahhm npoHCxo^eHHeM necwaHbix MaccHBOB b Boctohhom Ka3axcraHe. 
IIo MHeHHio mhothx HccjieaoBaTejieii, necKH HepHoro Hprama, neTBepTHHHbie no 
npoHCxoxfleHHio (Cokojiob, 1977), 6hjih CB&3aHb[ c necxaMH Eajixam-AjiaKyjibCKOH 
BnaflHHH. CBA3b Mexfly necnaHHMH TeppHTopnaMH o6opBajiacb, Bepoarao, b BepxHe- 
neTBepTHHHyio anoxy, xoTopaa xapaxTepH30Bajiacb xpynHbiMH TeKTOHHnecKHMH 
ABH^ceHHHMH b ropHwx o6jiacTflx BocTOHHoro Ka3axcTaHa (Cokojiob, 1977). 

HajiHHne flByx jKH3HeHHbix cJiopM y A caespitosum h hx (JiopMHpoBaHHe b 

3aBHCHMOCTH OT CTeneHH nOflBHJKHOCTH neCKa n03B0JI5H0T BHCTpOHTb CJieflyiOmHH 
B03M0JKHHH 3B0JII0IJH0HHHH pCBepxIUlOTHafl flepHOBHHa C 6bICTpbIM OTMHpaHHeM 

no6era (A. mongolicum , HenoaBHXHHH cy6cTpaT)— phxjihh xycT (A. caespitosum , 
c;ia6o noABH^HbiH cy6cTpaT)—AJiHHHOKopHeBHmHo-KycTOBaa jKH3HeHHa5i cJiopMa 
(A.caespitosum, noaBHXHHH cy6crpaT) (pnc. 1). 

TaKOH XLQ nyTb 3B0JIK)I{HH JKH3HeHHLIX (J)OpM — OT PHXJIOH ACpHOBHHHOH flO 
CBepXIUIOTHOH aepHOBHHHOH, OTpaJKaiOmeH yCHJieHHe apHflHOCTH H KOHTHHeHTaJIb- 
hocth KjiHMaTa b HeoreHe, npocjiejKHBaeTca h ajih bh#ob cckijhh Reticulato-bulbosa 
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Phc. 2 . CxeMa B03M0xcHbix nyieft sbojhouhh KocoBepTHKajibHO Hapaciaromux 6e3JiyKOBnqHbix >KM3HeHHbix 
cJ)opM b ceKu.nn Reticulato-bulbosa (Ha MoaejibHbix BH^ax). 

a — ocHOBHoe HanpaBJieHHe sbojuouhh, 6 — 6oKOBbie HanpaBJieHHfl 3 bojhouhh. XH3HeHHue (JxjpMbi: / — npeflKOBbift 

•mn; 2 — pbixnaji flepHOBHHHasi, reMHKpHirnxJjHT (A.lineare ); 3 — roioTHafl flepHOBHHHaa, reMHKpHnrcx|>HT (A.oreoprasum ); 
4 — CBepxnjioTHaa gepHOBHHHaa, reMHKpHnrcx^HT ( A.eduardii)', 5 — ycjioBHO «oflHono6eroBasi», recxjjHT {A.lineare, A strictum). 


(pHC. 2). Oco6eHHOCTH Majioro 3KH3HeHHoro i^HKjia — 03HM0CTB no6eroB, yBejmneHHe 
BHyTprnio^e^HOH (|)a3bi pa3BHTH5i no6era B03o6HOBjieHH5i — cnoco6cTBOBajm HaH6ojib- 
meMy pacijBeTy stoh cexijHH b paiiOHax c ropHHM cpeAH3eMHOMopcxHM thiiom 
KjiHMaTa (b ropax CpeAHeii A3hh) — 3 acyimiHBhiM jictom h BjiaxHoii oceHbio. 
YciuieHHe apHAHOCTH KjiHMaTa y HexoTopux bhaob stoh rpynnw oTpa3miocb Ha 
nepecTpoiiKe pa3BCTBji6HHoro no6era B03o6HOBjieHH5i: npeBpaiiiemie 6okobhx nonex 
b cnsmjHe, a Tax^e no5iBjieHHe tchachahh x 3(J)eMepoHAHocTH. 3(J)eMepoHAHOCTb 
bhaob cexu,HH Reticulato-bulbosa, a Taxace Oreiprason , Cepa b CpeAHeii h II,eHT- 
pajibHOH A3 hh paccMaTpuBaeTCfl HexoTopuMH HCCJieAOBaTeji^MH (flaeBa, 1963; 
OnjiHMOHOBa, 1966) xax OTHOCHTejibHo HeAaBHee npno6peTeHHe, B03HHxmee b cbhsh 
c paccejieHneM 3thx bhaob h3 CH6Hpcxo-fl*yHrapcxoro ijeHTpa b apHAHyio o6jiacTb. 
3toh ;xe tohkh 3peHHfl npnAepxHBaeMCH h mh, nocxoAbxy coxpameHHe nepHOAa 
BereTau,HH ( 3 a cneT HeAopa3BHTH£ oceHHeii reHepaijHH jincTbeB) cymecTBeHHO He 
oTpaxcaeTca Ha BHyTpHnonenHOM puTMe pa3BHTH5i no6era, xpoMe Toro, BHAbi-3c{)e- 
MepoHAu 3thx cexu,HH yBejiHHHBaiOT nepnoA BereTaAHH b ycjiOBHsix xyjibTypw. 

Toabxo y cpeAHea3HaTCXHx no npoHcxo;«AeHHio bhaob cexi{HH Campanulata, 
(^HjioreHeTHHecxH 6jih3khx x BHAaM cexAHH Reticulato-bulbosa (KaMejiHH, 1980), 
34)eMepoHAHOCTb CB5i3aHa c nepecTpoiixoH pHTMa pa3BHTH5i no6era B03o6HOBjieHH5i — 
nojiHoii aBTOHOMHocTbio ero BHyTpHnoneHHoro pa3BHTH3 ot bjih5ihh5i apnAHoro xjiHMa- 
Ta. H3MeHeHHe PHTMa pa3BHTH5I, BHAHMO, n03B0JIHJI0 BHAaM eeXAHH OCBOHTb 60 Aee 
cypoBbie ycjioBHH HH3Koropnii CpeAHeii A3hh c xopotxhm BeceHHHM BereTauiHOHHbiM 
nepHOAOM h AJiHTejibHHM 3acyinjiHBHM Aerae-oceHHHM (A. trachyscordum Vved., A. 
barsczewskii) , a 6ojibmoe KOJinnecTBO cnsmjHx nonex, o6jiaAaiomHx (J)yHxu;Heii B03- 
o6HOBAeHHH, AaBajio B03M0;xH0CTb nepeHOCHTb cyxyio cypoByio 3HMy. 

>KH3HeHHbie cJ)opmh cexuiHH Oreiprason Taxace pa3HOo6pa3Hbi. OopMHpoBa- 
HHe KOCOBepTHKaJIbHO HapaCTaiOIAHX KOpOTKOKOpHeBHIAHHX pbIXJIbIX H njIOTHHX 
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aepHOBHHHHX H BCpTHKdJIbHO HapaCTaKMAHX yCJIOBHO «OflHOno6erOBHX» (J)OpM, xax 
h b npeflHAymiHx cexijH5ix, onpeflejiaeTca xanecTBOM cy6cTpaTa h (JmTOAeHoranecxoH 
npHypo^eHHOCTbio. Bhah cexijHH — rcMHKpHiiTCxfwTbi, pacrymne Ha me6HHCTO-xa- 
M6HHCTUX CKJIOHaX IX)p, npeArOpbflX, CKaJIbHHX o6Ha»CeHHflX C HeyCTOHHHBHM yB- 
jia)KH6HH6M. IIo6eroo6pa30BaHHe oAHoranHoe, MajiHH ;KH 3 HeHHbiH ahkji cxoach c 
T axoBbiM y bhaob cexu;HH Reticulato-bulbosa. 

B apHAHUX ropHHX yCJIOBHHX Ha nOHBaX C HeyCTOHHHBHM yBJiaXCH6HH6M H 
pe3KHMH nepenaAaMH TeMnepaTyp HaH6o;iee npHcnocofwieHHHMH oxa3a;mcb 3KH3HeH- 
Hbie (JxjpMH, y KOTopbix HH30Bbie jiHCTbfl npeBpaTiuiHCb b nemyn, 3anacaion^He 
nHTaTejibHbie BemecrBa (A. goloskokovii ) , oAHOBpeMeHHo H3MeH5uiacb crpyKTypa jihctb 
b cropoHy KcepoMOp(J)HocTH h yMeHbmajiacb A-ftHHa BjiarajiHm jihctbcb, HanpHMep, 
y A. tianschanicum Rupr., A. korolkovii Regel — bhaob xpaiiHe apHAHbix ycjiOBHH 
o6nTaHHH (nepBUH — BbicoKoropHHx KpHOKcepocJ)HTHHx creneii, BTOpOH — OnyCTH- 
HeHHbix npeAropHbix creneii CpeAHeH A3hh). CjieAOBaTejibHO, TpaHC(J)opMaAH5i 
2KH3HeHHOH (J)OpMH HUia no nyTH yCIUieHHfl JiyXOBHAH C XOppejIflTHBHHMH H3Me- 
HeHHHMH b CTpyKType jmcra, yMeHbmeHneM nncjia roAHHHwx npnpocTOB xopHeBHma, 
H3MeHeHHeM KOpHeBOH CHCTeMbi: o6pa30BaJIHCb TOHKHe, o6lUIbHO BeTBflmHeCfl, noBepx- 
hoctho pacnojio^eHHbie b cy6crpaTe kophh. KoHenHHH 3Tan sbojiioahh >KH3HeHHHx 
(J)OpM B CeKIJHH — nOflB^eHHe JiyXOBHHHOH (JjOpMH C 3({)eMepOHAHbIM PHTMOM pa3BHTH5I. 

B cexijHflx Cepa h Phyllodolon nonra Bee bhah, xpoMe xyjibTHBHpyeMoro A . 
fistulosum L., o6pa3yiOT jiyxoBHijy. Bhah cexijHH cocraBjraiOT 3aMemaiomHH p aa no 
pacnpocTpaHeHHio ot rop K);khoh Ch6hph nepe3 fl^yHrapHio ao CpeAHeH A3 hh. 
CnexTp ^cH3HeHHbix (J)opM y bhaob 3thx cexuiHH noAo6eH TaxoBOMy y bhaob cexAHH 
Oreiprason , hto CBH3aHO co cxoahhmh ycjiOBHHMH npoH3pacraHH5i. Oco6eHHOcra Majio- 
ro ?KH3HeHHoro AHKjia coBpeMeHHbix bhaob cexAHH Cep a h Phyllodolon h npHyponeH- 

HOCTb HX o6HTaHHH K OCHII5IM, XaMCHHCTO-II^HHCTHM Cy6cTpaTaM, CKaJiaM CBHAeTCJIb- 
CTByiOT O (JX)pMHpOBaHHH 2KH3HeHHHX (J)OpM 3THX BHAOB Ha OTXpHTHX ropHUX CXJIOHaX 
nOA BJIHHHHeM yCHJIHBaiOn^eHCH apHAHOCTH KJIHMaTa. BepOHTHO, npeAKOBUH THn 6bUI 
6e3^yKOBHHHHM pacreHHeM (rana A . fistulosum) c kochm HapacTaHneM xopHeBHma, 
AJiHTe^bHoii BereTauiHeH h anepHOAHHHOCTbio. OcHOBHoe HanpaBjieHHe TpaHC<J)opMau;HH 
^cH3HeHHOH (Jx>pMH cB5i3aHO c npeo6pa30BaHHeM b noA3eMHOH c(J)epe — 
(J)OpMHpOBaHHeM JiyKOBHU,M H OAHOBpeMeHHbIM COKpanjeHHeM AJIHTejIbHOCTH H pa3Mepa 
roAHHHoro npnpocTa xopHeBHma, a Tax;xe nepecrpoHXOH pHTMa pa3BHTHH — nom- 
jieHHeM nepnoAa nojiynoxoa, coBnaAaiomero c nepnoAOM xjiHMaranecxoH h nonBeHHOH 
3acyxH. Bo3HHKHOBeHne jiyxoBHAH rana jiyxoBHAH A. cepa L. b npoijecce 3 bojhoahh 
6buio CBH3aHO c MeTaMop4)030M jiHCTbeB — npeBpameHHeM 3ejieHHx JiHCTbeB Ha paHHHx 
STanax pa3BHTH5i oco6en b 3anacaK>mne cneu,HajiH3HpoBaHHbie nemyn. 3 to noATBepxc- 
AaeTCH 0HT0M0p(Jx)reHe30M coBpeMeHHbix bhaob cckahh. Y A. fistulosum 3anacHbie Be- 
mecTBa OTKjiaAWBaiOTCfl b KopHeBHme. Y A. altaicum, A. galanthum, A. pskemense B. 
Fedtsch. jiyxoBHija 4>opMHpyeTca tojibko y B3pocjiHx pacTeHHii 3a cneT HaxonjieHHH 
nHTaTejibHbix BemecTB b hh 30 bhx jihctbax h BjiarajiHnjax 3ejieHbix JiHCTbeB. Y A. cepa 
ct)opMHpoBaHHe jiyKOBHu,bi HaHHHaeTca yace b npereHepaTHBHUH nepnoA, xorAa Bjia- 
rajiHma 3ejieHbix JiHCTbeB nocjie OTMHpaHHH njiacTHHKH npeo6pa3yioTCfl b 3anacaion^He 
nemyn, npeAOxpaH^ion^He nonxy ot BbicuxaHH^. ITo Been bhahmocth, KOHenHUM 3Ta- 
noM AajibHenniHx TpaHC(J)opMau,HH 6huia ^yKOBHu;a, o6pa30BaHHan to^bko 
cneu,HajiH3HpoBaHHHMH nemyeBHAHHMH ^hctbamh, rana jiyKOBHu,M bhaob cckahh 
Molium EndL (OnjiHMOHOBa, 1966), 

CexAHH Petroprason npeACTaBjieHa reoc})HTaMH c mnpoxHMH jihctb^mh, tojicthmh 
xopHHMH, c ^yxoBHAen hjih 6e3 Hee. PacTyT ohh Ha ajibnHHCKHx h cy6ajibnHHCXHx 
^yrax hjih Ha 3axycTapeHHbix crenHHx cxjiOHax rop. Y bhaob 3toh cexu,HH H3MeHeHH^ 
2KH3HeHHOH (})OpMbI HUIH nO nyTH npHCnOCo6^ieHHfl X XOpOTXOMy, HO AOCTaTOHHO 

TemiOMy h BjiajxHOMy BereTan,HOHHOMy nepnoAy (pnc. 3). B npoAecce reo4)H^bHOH 
3 bojiioahh no6er norpy^cajica b nonBy (pa3BHBajiHCb aobojibho tojicthc coxparaTe^ib- 
Hwe kophh) , (J)opMHpoBajiacb ycxnoBHo «OAHono6eroBafl» ?KH3HeHHa5i 4>opMa c reMH3c{)e- 
MepoHAHUM THnoM pa3BHTH5i, no6eroo6pa30BaHHe xapaxTepH30Bajiocb aBTOHOMHOCTbio 

8 EoraHHHecKHfi xcypHaji, N? 8, 1992 r. 
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Phc. 3. CxeMa B 03 M 0 >KHbix nyieft sbojikhjhh xcH3HeHHbix cjx)pM b ceKUMqx Oreiprason, Cepa, Petroprason, 

Phyllodolon (Ha MoaejibHbix Bn/jax) . 

^KH3HeHHaa 4»pMa: / — npeoKOHuft ran; 2 — BepraKajibHO Hapacraioiuas ycjioBHO «ooHono6eroBasi», feuiyxoBiimiasi, reo<J)HT 
(A.platyspathum); 3 — BepTHKajn»HO Hapacraiomaa ycjioBHO «ooHono6eroBa9», JiyKOBH'wasi, reootfmT ( A.obliquum)\ 4 — 
KocoBepTHKajitHO Hapacraiomasi puxnasi flepHOBHHHaa, JiyKOBHMHaa, reMHKpHTrro4)HT (A.goloskokovii, A.galanthum)\ 5 — 
sepnocajibHO Hapacraioiuas ycjioBHO «oaHono6eroBafl», JiyKOBH'wasi, reMHKpHirnxJjHT h recxJjHT (A.altaicum, A vavilovii); 6 — 
oflHono6eit>Basi, JiyKOBHHHaa (A.cepa); 7 — KocoBepimcajibHO Hapacraiomaa njioTHaa flepHOBHHHaa, jiyKOBHmtasi, reMHKpHii- 

tcxJjht (A.gakmthum ). 


BHyTpunOWMHOrO pa3BHTH5I OT B03fleHCTBHfl BHeUIHCH CpeflH. CHMnOAHaJIbHOe 
b epTHKajibHoe KOpHeBHme b He6jiaronpH5iTHbiH rjisi pocTa nepnofl 3axaHHHBajiocb 
KpynHOH nonxoii, BHemHe HanoMHHaionjeH jiyxoBHijy. HH30Bwe jiHCTbfl conHue, 
nojiHOCTbio 3aKpbiBa;iH MOJioflHe 3anaTXH no 6 era 6 yaymero roaa. 3anacHwe BemecTBa 
OTKjiaflHBa^HCb b ochobhom b xopHeBHme (A platyspathum). flajibHeHmaa TpaHC- 
(J)opMau,H5i 6e3^yKOBHMHOH 4>opmu CB^3aHa c npeBpameHHeM hh3obhx jiHCTbeB b 
3anacaiomHe nemyn npn ocbochhh 6 ojiee cyxHx xaMeHHCTbix cy 6 cTpaTOB (HanpHMep, 
^cH3HeHHa^ (J)opMa A . obliquum). IlpH stom coxpaHsuiacb Me30Mop(J)HOCTb jihctbcb. 
M.IL Aimyx c coaBT. (1982) cnHTajm, hto A . obliquum — aneMeHT TpeTHHHux 
najieonpepHii, npocTHpaiomHxcfl ceBepHee JlpeBHero CpeflH3eMb5i, coxpaHHBiuHH Me- 
30M0p(J)HbIH 06 JIHK (illHpOKHC JIHCTbfl C flJIHHHHMH BJiaraJIHHjaMH), HO neTpO(J)HTHblH 
no SKOJiorHH. C^a 6 aa xoHxypeHTHaa cnoco 6 HOCTb 3Toro Bima Bbipaxajiacb He tojibxo 
B OCo 6 bIX yCJIOBHHX o6HTaHH5I, HO H B 0C06eHH0CT5IX 2 KH 3 HeHHOH (J) 0 pMH. RjlSL A . 
obliquum xapaxTepHH ABe 2KH3HeHHbie cJ)opMbi — ycjioBHO «oflHono 6 eroBaa» h pwxjiasi 
AepHOBHHHa^. Kax HaMH ycTaHOBjieHO, BeTBjieHHe no 6 era bo3o6hobjichh5i BcrpenaeTCfl 
name Ha xaMeHHCTBix cxjiOHax rop c pa3pe^ceHHbiM TpaBHHHM noxpoBOM. 
Cnen,HajiH3an,Hfl pnTMa p33BHTH5i no 6 era bo3o6hobjichh5i (reMH3(j)eMeponflHOCTb) h 
reoc|)HjiHH noflBHjiHCb, bh/jhmo, xax aaanTai^HH x pnTMaM (})HTon,eH030B (yxo/j ot 
XOHXypeHTHO CHJIbHHX BHflOB), a (J)OpMHpOBaHHe JiyXOBHI^H CO Cnei^HaJIH 3 HpOBaHHbIMH 
nemyeBHflHHMH jihctbamh — xax npHcnoco 6 jieHHe x nonBeHHOH 3acyxe. 

B CHCTeMaTHnecxH 6jih3khx cexu,Hflx Schoenoprasum h Annuloprason 
(J)OpMHpOBaJIHCb IUIOTHbie ^epHOBHHHbie, JiyKOBHHHbie H 6e3JiyXOBHHHbie (J)OpMH, 
ho b SopeajibHOH cexu;HH Schoenoprasum HapacTaHHe xopHeBimja y bhaob ropn- 
30HTajibHoe, a y bh^ob b ochobhom cpeflHea3naTCX0H cexijHH Annuloprason — 
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KocoBepTHicajibHoe. npoBeaeHHHH paHee aHajiH3 nyTeii H 3 MeHeHH 5 i npH 3 HaKOB 
2KH3HCHHOH (JjOpMH AaeT HaM OCHOBaHHC TOBOpHTb 06 eAHHOM npeflKOBOM THne 
3 THX CeKU,HH — C KOCHM HapaCTaHHeM KOpHeBHU^a. IlpHCnOCo 6 jieHHe K yCJIOBHflM 
o 6 HTaHHa b BucoKoropbHx, 6 onee Bjia^HHM h xojioahmm, npuBejio k norpyxceHHio 
no 6 era B03o6HOBjieHH5i b cy 6 cTpaT. 3anjHTa nonxH B03o6HOBjieHH5i y bhaob cexijHH 
Annuloprason CB 5 i 3 aHa c iio^bjichhcm boiijiohhhx o 6 ono*iex (oTMepnme Bnarajmma 
jiHCTbCB) , a y cexijHH Schoenoprasum — nemyeBHAHoro 3 anacaiomero jracra 
H (|)OpMHpOBaHHeM JiyXOBHIJH. 

TaKHM o6pa30M, b noApoAe Rhizirideum po^a Allium ochobhhc HanpaBjieHHH 
dBOjuoujm ^cH3HeHHbix (Jx>pM onpeAejnumcb H 3 MeHeHHeM KjiHMaTa — noxo^oflaHHeM 
h apnAH 3 au,HeH, T.e. b npeAenax noApoAa motkho roBopuTb o KcepoMop4>oreHe3e h 
K pHOMop4>oreHe3e. EoxoBbie jihhhh CB 5 i 3 aHb[ c ocbochhcm pa 3 JiHHHbix cy 6 cTpaTOB h 
BXO^KA eHHeM B y^ce C(iX)pMHpOBaHHbie U,eH03H. 3BOJHOIJH5I 2KH3HeHHbIX (J)OpM B pa3HHX 
CHCTeMaTH^ecKHx rpynnax (cexijH5ix) nuia napajuienbHO, hto OTpa3Hjiocb Ha 

B03HHKH0BeHHH OAHHaKOBHX npHCnOCo 6 jieHHH K CXOAHblM yCJIOBHHM o6HTaHH5I. 

IlOMHMO npflMOAeHCTByiOmHX SKOJIOrHHeCKHX (J)aKTOpOB 6 ojIbmyiO pOJIb B 3B0- 
JIIOU,HH 2KH3HeHHbIX (J)OpM HipaJIH KOHKypeHTHbie B3aHM00TH0meHH9 C OKpy^CaiOIAHMH 
pacTeHHAMH. YcttJieHHe xoHxypeHTHoro AaBjieHHH iiphbcjio xax k nepecrpoiixe Mop- 
(J)OAOrHHeCKOH CTpyKTypw (B03HHKH0B6HHI0 yCJIOBHO «OAHOno 6 erOBHX» »CH 3 HeHHHX 
(j)OpM), Tax H K H3M6H6HHIO pHTMa pa3BHTHfl (nOHBJieHHIO reMH 3 (J)eMepOHAHOCTH). 

AHajiH3 nyTeii (J)opMHpoBaHH5i jiyxoBHijbi noxa3aji, hto nyxoBHHHafl ;xH3HeHHa5i 
(Jx>pMa b noApo^e B03HHxna b ochobhom Ha 6a3e xocoBepraxajibHoro xopHeBHnja, a 
He ropH30HTajibHoro, xax npeAnonaran aah nyxoB A.II. XoxpaxoB (1975). Kop- 
HeBHmHO-AyKOBHHHbie (J)OpMbI paCTeHHH, y KOTOPHX BemeCTBa OTKJiaAWBaiOTCfl H B 
KopHeBHme, h bo Bjiarajmmax jmcrbeB, He Bceraa motkho paccMaTpnBaTb xax oco 6 tie 
BeTBH cneu,HajiH3au,HH. Ha npnMepe TpaHC(J)opMaii,HH ^h3hchhhx (J)opM kophcbhiahhx 
J iyKOB BHAHO, HTO KOpHeBHIAHO-AyKOBHHHHe (|X)pMH HaCTO BHCTynaiOT XaX npOMe- 
XCyTOHHOe 3BeHO Me*Ay KOpHeBHIUHHMH H JiyXOBHHHblMH paCTeHHflMH. JlyXOBHIia 
xax cneu,HajiH3HpoBaHHbiH 3anacaiomHH opraH B03HHxjia b noApoAe HeoAHOxpaTHo b 
pa3Hbix 4>HAoreHeTHnecxHx jihhhhx b otbct Ha ycmieHHe cyxocra nonBu (cexijHH 
Cepa, Oreiprason, Petroprason) h yMeHbmeHHe ee Teiuioo 6 ecneneHHOCTH (cexijHH 
Schoenoprasum). 
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A- A- BacaprtfH 

H3MEHHHBOCTb KAPIIOJIOrHHECKHX IIPH3HAKOB flBYX 

CYBnonyjiflAHft saussurea grandifoua ( asteraceae) 

D. D. BASARGIN. THE VARIABILITY OF CARPOLOGICAL FEATURES OF TWO SUBPOPULATIONS OF 

SAUSSUREA GRANDIFOUA (. ASTERACEAE) 


npHBefleHbi flaHHbie HccAeAOBaHHa HenpepbiBHoft H3MeHqHBOCTH KapnojionmecKHx npH3HaxoB A«yx 
cpaBHHBaeMbix MOAejibHbix cy6nonyjiflUHH Saussurea grandifolia, jioicajiH30BaHHbix b npe^ejiax orpaHHqeH- 
hom TeppHTOpHH Ha n-OBe MypaBbeBa-AMypcxoro (lOxcHoe IIpHMopbe). OxoTonw cy6nonyjismHH xapax- 
TepH3yiOTCfl CTpyxTypaMH c pa3JiHqaiom,HMHCfl napaMeTpaMH. Pe3yjibTaibi aHajiH3a penpe3eHTaTHBHbix 
Bbi6opOK noKa3ajiH, qio H3yqaeMbie rpynnw pacreHHH no paccMaTpHBaeMbiM npH3HaxaM reTepOMop4)Hbi 
h hx MHKpodBOjiiouHOHHbie nyTH He coBna^aiOT. 06cyxcflaeTCH Bonpoc o bahahhh 3KOJiornqecKHx <J>aKTOpOB 
Ha H3MeHqHBOCTb KOjinqecTBeHHbix npH3HaxoB cySnonyjiHUHH, pa3Hoo6pa3ne axoMOpcj) KOTOpbix npeacraB- 
jiJieT HHTepec b acnexie npo6jieMaTHKH BHyTpHBHAOBOH An<t>4>epeHUHauHH S. grandifolia. 

BocroHHoa3naTCKHH BHfl Saussurea grandifolia Maxim, (subgen. Saussurea, sect. 
Saussurea, subsect. Cordifoliae Lipsch.) — oahh h 3 xapaxTepHtix npejtcraBHTejieH 
pofla Saussurea DC. bo (})Jiope KOHTHHeHTajibHOH uacra flajibHero Bocroxa. Apeaji 
3Toro BH^a, onHcaHHoro c AMypa, He bhxoaht 3 a npeaejibi MaHbuxcypcKoii npoBHHu,HH 
BocTouHoa 3 HaTCKoii (JuiopucTHuecKoii o6jiacrn (CeBepo-BocrouHHH KHTaii, n-OB Ko- 
pea, IIpHMopbe, loxcHbie panoHbi Xa6apoBCxoro xpaa h AMypcKoii 06^.). C.K). 
JlHnmmj, (1962 : 465), xapaKTepH 3 ya oco6chhocth BHyTpuBH/tOBoii 3K0M0p(|)0^[0rHue- 
ckoh S. grandifolia , yxa3biBaji, uto 3to «CiuibHo H3MeHUHBbiH 
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BHA...». 3Ha^HTejIbH0e BapbHpOBaHHe (J)OpMbI COUiBeTHH paCTCHHH flaJIO nOBOfl 
Jlmranmy (1962) paccMaTpHBaTb MajiOKop 3 HHuaTbie cJjeHoranH b xauecTBe var. 
oligocephala Lipsch. Ho Ha6jnoaeHH5i noKa 3 ajiw, hto b jho6oh npupoAHOH nonyji5iu;HH 
S. grandifolia o6uma, CMecb Majio-, cpe^He- h MHoroKop 3 HHuaTbix (JjeHOTHnoB. Ilo 
AaHHUM Hamnx nojieBHx HccjieaoBaHHif in situ, BapwipoBaHHe MHornx ra6HTyajibHHx 
npH3HaxoB pacTOHHH S. grandifolia KoppejmpyeT c (})JiyKTyaii,HeH (JjaxTopoB BHemHeii 
cpeflH. Onpefle^eHHaa ^aimmact)THO-3KOJiorHuecKafl CHTyaijnsi no-pa3HOMy BjiH5ieT Ha 
KOHl^eHTpai^HIO (|)eHOB B nOnyjIfll^HflX (YlVIOB, 1982); BHyTpHBH/JOBasi H3MeHHHBOCTb 
S. grandifolia — KjiaccHuecKHH npHMep bhcokoh CTeneHH no^HMop(J)H3Ma BH/ja, b 
cocTaBe KOToporo pa3jrauaiOT HecKOJibKo pa 3 HOBn^HocreH (var. asperifolia Herd., var. 
coarctata Herd, h a p.). 

Ha nonyjraijHio jno6oro BH^a b npnpoAe B03AeiiCTByeT MHoacecTBO cbmux pa3- 
HOo6pa3HHX CejieKTHBHbIX CHJI. B OAHOH H TOH TKt nOnyjIHIJHH npH3HaKH HaxOflflTCfl 
no a flaBjieHHeM A»yx pa3Hbix (Jx>pM OT6opa — HanpaBjieHHoro h CTa6njiH3Hpyioni;ero 
(IHMajibray3eH, 1946; fly6nHHH, 1948; Dobzhansky, 1970). TIor jjeiiCTBHeM 
cra6HjiH3Hpyiomero OT6opa reHOM nonyjraijHH h Bee npH3HaKH ee (})CHOTHnoB o6pa3yioT 
eflHHyio HHTerpnpoBaHHyio cncreMy. Pa3jmuHoro poaa (JieHOAeBHaijHH npn <JwiyK- 
Tynpyiomeii acHMMeTpnn jik>6hx npH3HaxoB He bhxoaat 3a npeflejiH, orpaHHueHHue 
reHeTHuecKHMH 3anpeTaMH (Rasmuson, 1960; 3axapoB, 1981, 1982). 

Kax yace OTMeuajiocb paHee (Jlmramij, 1960; Hojiakob, 1967), Hecra6HjibHOCTb 
MHornx npH3HaxoB cocaopeii CHH^caeT hx TaKCOHOMHuecxyio 3HauHMOCTb. 3 to 3a- 
MeuaHne b HanOojibmeif Mepe othochtch k otwiacra KOJiHuecTBeHHOH H3MeHUHB0CTH 
npH3HaKOB npH HX «pa3MHTOH» flHCKpeTHOCTH. HeCOMHCHHO, 6e3 nOHHMaHHfl 3aKO- 
HOMepHOCTeil BHyTpHnOnyjIfllJHOHHOH KOJIHUeCTBCHHOH H3MeHHHBOCTH npH3HaKOB 

ocTaiOTca orpaHHHeHHUMH npeflcraB^eHHfl o xapaKTepe BHyTpHBHAOBOH Aucjxbe- 
peHu,Hau,HH no KauecTBeHHHM npH3HaxaM (MaroMeflMHp 3 aeB, 1976, 1977). 

B CB5I3H c BbimecKa3aHHbiM mu nocTaBHjm nepefl co6oh KOHKpeTHyio 3aaauy 
H 3 ynHTb oco6eHHocTH H 3 MeHHHBOCTH h pa 3 Hoo 6 pa 3 H 5 i 3komop<1) S. grandifolia B 
3 aBHCHMocTH ot bjihahha cpeAH Ha npHMepe MOAejibHbix cybnonyjraijHH. B KanecTBe 
o6i>eKTa HCCJieflOBaHHfl noaiyacmia nonyjismHH S. grandifolia Ha n-OBe MypaBbeBa- 
AMypcKoro (KD^cHoe npHMopbe). B cocraBe 3toh jioxajibHOH nonyji5iu;HH 3aMeTHo 
bha&ihiotch no cbohm sKOMopcjxviorHuecKHM npn 3 HaxaM Afie cy 6 nonyji 5 m,HH — S± 
h S 2 . PacreHHfl pacnpocrpaHeHH b npH6pe«HOH nojioce (AMypcKHH h YccypHHCKHH 
3ajiHBH — uacra 3 ajiHBa neTpa Be^HKoro b 5 InoHCKOM Mope), o6pa3yiOT MajiouHCJieH- 
Hbie rpynnw hjih oahhohho pacceflHH no npH6pe^cHbiM CKjioHaM c jiecHOH pacTHTe^b- 
HocTbio h Ha OTAejibHHx He6ojibnmx onyniKax. PacreHHfl S 2 o6pa3yiOT KOMnaxTHwe 
rpynnbi c 6ojibmHM kojikhcctbom oco6eii b cocraBe (})HT 0 i;eH 030 B ropHbix jiyacaex 
cpeAH hh3kopocjioh ApeBecHoii pacTHTejibHOCTH xp. EoraTaa TpHBa. PacreHna S 2 , 
otJnTaiomHe Ha ynacTKax c AC(j)Hu,HTOM Bjiarn, o6^aAaiOT abhumh nepTaMH xcepo- 
MOp(j)HOCTH. Cy6nony^ai;HH S x h S 2 npocrpaHCTBeHHO H 30 ^HpoBaHbi Apyr ot apyra 
nojiocoif 300—400 m mnp. CorjiacHO pecrpHKTHBHOH KOHi^enunn 3 pjmxa—PeifBHa, 
noTOK reHOB b ecrecTBeHHHx ycjiOBHax orpaHnneH jioxajibHbiMH nonyjismnsiMH h 
cy6nony^5iuiH5iMH pa 3 HOH creneHH ajuionaTpnH (MajiHHOBCKHH, 1988). B paMKax 
3toh KOHu,enu,HH HCCJieayeMHe cy6nonyjiai^H paccMaTpnBaeM xax nojiy 3 aMKHyTbie 
reHeTHnecKHe chctcmm, nyra mhkposbojiioijhh kotophx He npoxoa^T no oahoh xojiee. 
OyHKi^HOHnpoBaHHe reHoranoB cy6nony^flu,HH xapaxTepH 3 yeTC 5 i oTHOCHTejibHon aB- 
TOHOMHen, hto b npHHi^Hne bjihact Ha noTOK reHOB h cooTBeTCTBeHHo Ha reHeTHnecKHH 
KOHTpOJIb npH 3 HaKOB. 


MaTepwaji h MeTOAHxa 

Orau,HOHapHbie Ha6^K)aeHH5i (6noMOHHTopHHr) 3a pa3BHTHeM h cocTOHHHeM cy6- 
nony^fli^ii Si h S 2 npoBOAHjin b TeneHHe 1985—1990 it., yuHTHBajin in situ aaHHbie 
06 hx 4>eHeTHuecKOH h (JjeHOTHnnHecKOH crpyKTypax. Hapaay c 3 thm 6hjih H 3 yueHH 
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rep6apHbie MaTepnaabi HexoTopbix ynpe;xAeHHH (LE, MHA, VLA). Ochobhoh o&beM 
pa6oTH BbinojiHeH npn H3yneHHH HenpepuBHOH hsmchhhbocth xapnoaorHnecxHx 
A —P-npHSHaKOB (A — ceMHHxa, P — xoxoaox). Ccmchhoh MaTepnaa (3pejiHe 

CeMflHKH-JieTy^IKH) C06paH B OCHOBHOH nepHOA AHCCeMHHailiHH paCTCHHH (KOHeil, 

ceHTfl6pa—Hanaao oxT5i6p5i). Penpe3eHTaTHBHHe bh6opkh (N = 500 ccmahok) coc- 
TaBjieHH no craHaapTHOH mctoahhcckoh cxeMe (EacaprHH, 1988), ochobhoh one- 
pau,Hen HBaaeTCfl cpaBHeHne aaHHux o BapbnpoBaHHH ahhchhux napaMeTpoB A — 
P-MOpcJ). OaKTHHeCKH KOHKpeTHHM O&beXTOM 6HOMeTpHHeCKOrO aHaJIH3a HBJIfleTCfl 
4-3AeMeHTHHH D-aecxpHirrop CHCT6MU D[A, P, A : P, A*>P] y rae A H P — npH3HaKH 
c cyMMapHOH nacTOTOH, A : P — coothohichhh npeaeaoB (lim) BapbnpoBaHHfl, 
A*>P — (J)yHKu,HOHaji (m-MOp4)H — naeHH craTHCTHnecxHx pacnpeaeaeHHH b (J)opMe 
Axp-MaTpni;, A»e nepeMeHHbie bcjikhkhw A h P hmciot noxa3aTeaH nacTOTH npn 
mnpHHe pa3paaoB aA = 1 mm h aP = 1 mm). CTaTHCTHnecxyio o6pa6oTxy MaccHBOB 
hcxoahmx A^HHux BbinojiHHjiH no onHcaHHOH MeToanxe OKhbotobcxhh, 1979, 1980, 
1988; EacaprHH, 1988). AHaaHTHnecxafl oijeHxa CTeneHH BHyTpHnonyasmHOHHoro 

m 

pa3HOo6pa3HH ocymecTBjianacb c noMombio (JjopMyaH n = Q? yfp] ) 2 , rae p — 

/ = 1 

Mepa pa3Hoo6pa3HH, p — nacTOTa Mop^), m — hhcjio mop cj) b aMnnpHHecxoH Bbi6opKe. 
CTaTHCTHnecKHe (Bbi6opoHHbie) ohih6kh onpeaejiflJiH no npH6aH;xeHHOH (JjopMyae. 
Hapaay co cpeaHHM hhcaom Mop(J) b Bbi6opKe HaxoanaH Taxace noxa3aTeab h — 
aoaio peaKHx Mop# (oijeHxa CTpyxTypw BHyTpHnonyasmHOHHoro pa3Hoo6pa3H5i). 
Iloxa3aTeaH cxoacTBa cy6nonya5mHH HanaeHH no (JjopMyae r- ^ Vp y q iy rae 

/ 

h — nacTOTH npH 3 HaxoB cooTBeTCTBeHHO S x - h S 2 -cy6nony. Ectb hhoh 
M eTOa CpaBHeHHfl Bbl6opOK, Ha3BaHHbIH XpHTepneM HaeHTHHHOCTH / H OCHOBaHHUH 

Ha r QKhbotobckhh, 1979): 


_ 8 N,N 2 p° + Q 

+ 4 > 


rae p ° — cyMMa nacTOT 1-h bh6opxh, He npeacTaBaeHHbix bo 2-h Bbi6opxe; aHaaonwHO 
q ° — cyMMa nacTOT Tex MOp$ 2-h bu6opkh, xoTopbie oTcyTCTByioT b 1-h Bbi6opxe. 
BeaHHHHa / pacnpeaeaeHa npHMepHO xax % 2 (xn-xBaapaT) c m —1 creneHHMH 
CBo6oau npn Hyab-rnnoTe3e o tom, hto o6e BbiSopxH npHHaaae;xaT oahoh reHepaabHOH 
coBoxynHocTH. Ecjih noxa3aTeab / npeBbimaeT Ta6jmnHoe xpHTHnecxoe 3HaneHHe 
xpHTepna IlnpcoHa c 3aaaHHHM ypoBHeM 3HanHMOCTH, to Mexay Bbi6opxaMH 
ecTb pa3aHHHe (Ha cooTBeTCTByiomeM ypoBHe 3HanHMOCTH). Ecah noxa3aTeab r 
3HanHMO OTannaeTCH ot cahhhijh (no xpHTepnio /), to Bbi6opoHHafl omH6xa Ha- 
xoaHTca no (JjopMyae 


s 


1 J 1 ~ P° ~ r 2 1 - < 7 ° - r 2 

2 V N 2 


Pe3yabTaTbi h hx oGcyxcaeHwe 

HenpepbiBHaa H3MeHHHBOCTb xapnoaornnecxHx npn3HaxoB S. grandifolia nacranHO 
yace paccMaTpHBaaacb (EacaprHH, 1988). flpyrnx CBeaeHHH 06 H3MeHHHBOCTH sthx 
npH 3 HaxoB BHaa b aHTepaType HeT, xpoMe eaHHCTBeHHoro yxa 3 aHHH Ha to, hto 
aaHHa BHyTpeHHHx aaHHHonepHCTbix h^cthhox y xoxoaxob cocTaBaaeT 10 — 11 mm 
(JlnnmHi;, 1962). OaxTHnecxn aHHenHue pa3Mepbi HHcaeHHO aoMHHHpyion^nx P-Mop^) 
BapbnpyioT b npeaeaax 10—12 mm, hto moxcho othccth x nncay anarHocTHHecxHx 
npH3HaxoB S. grandifolia. AHaaH 3 Bbi6opox cy6nonyaan,HH S x h S 2 noxa 3 aa hx 
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cxoactbo no MoaajibHHM npeaejiaM BapbnpoBaHHa A —P-Mop^) (cpaBHHBajincb xojibxo 
cyMMapHbie p —tf-nacxoxH Mop<J>). riapaMexpH npeaejioB BapbnpoBaHHH coBnaflaiox 
(lim A = 5 —6 mm h lim P = 11 — 12 mm) npn HecoBnaaeHHH ^xP-MaTpnu, (4x5 m 
4x4); p— 0 - 3 HaneHHSi MOAajibHbix 4 >yHKii,H 0 HajioB A**P y S x h S 2 ABjnnoxca 
HfleHranHHMH, a npe^ejiH BapbnpoBaHHH A-Mopdjp pa3JinnaiOTC5i: 

AJia S 1 A(5 — 6) Pdl — 12), p = 0.26; 

AJia S 2 A( 6 —7) ^Pdl— 12), q - 0.26. 

H 3 npHBeAeHHHx noKa3axe;ieH (xa6;i. 1) bhaho, hxo cpaBHHBaeMbie MepH ^-pa3- 
HOo6pa3HH A —P-MopcJ) noA'iHHflioxcfl npaBiuiy o6paxHHX oxHomeHnn: 

jyi sl 5i ai : b t, rjiz S 2 at : bi. 

3xhm npaBiuioM onpeflejmexca HanpaBjieHHoexb H3MeHHHBocxn A —/>-npH3HaKOB 
cy6nonyjifln,HH b paMxax HeKoen ypaBHOBemeHHocxn. BepoaxHo, npoxnBonojio^cHbie 
3HHKH HanpaBjieHHA H3MemiHBocxH aHajiH3npyeMbix npn3HaKOB oxpa^caiox cooxBex- 
cxByiomHe peaKii,HH reHoxnnoB cy6nonyjiHii,HH Ha xapaxxep bo3achcxbhh (JjaxxopoB 
BHeniHen cpe^H. Y pacxeHHH 5i b ycjiOBHax hh3hh h o6jieceHHocxn Mecxoo6nxaHHH, 
r^e o6hhho ocjia6;ieHH B03AymHHe noxoKH, HecxojibKo 3axpyflHHxe;ieH npoijecc 
AHCceMHHaii,HH. KoHKopAaHXHaa A —P-MopcfcocxpyKxypa no cbohm 6noMexaHnnecKHM 
CBoncxBaM npe^cxaBjinex co6oh cBoeo6pa3HHH jiexaxejibHHH annapax, KOHcxpyiai,H5i 
Koxoporo onpeAejiaex 3<i><i>eKXHBHocxb aHeMoxopnn pacxeHHH b hx 6opb6e 3a ^ch3hch- 
Hoe npocxpaHcxBo. Bojiee pa3Hoo6pa3Hue aapoAHHaMHnecKHe CBoncxBa ceMHHox-jie- 
xynex oxhocsttca k nncjiy (JjaxxopoB, o6ecnenHBaiomHx *;KH3Hecnoco6Hocxb (yc- 
xoHHHBocxb) cy6nonyjifln,HH xnna S x . fljra pacxeHHH S 2 , npoH3pacxaioiu;Hx b ropax, 
Ha oxkphxhx ynacxxax, r^e rocnoACXByex ropa3Ao 6ojiee #HHaMHHHoe AencxBne 
B03AymHHx noxoKOB, xapaxxepHa noHH^eHHaa noxpe6Hocxb b pa3Hoo6pa3HH 
P-npHSHaKOB. 3a cnex AocxaxonHOH BexpoBon SHepran b ropax ccmahkh pacxeHHH 
xnna S 2 cnoco6HH «yjiexexb» ox MaxepHHCKOH oco6h Ha 3HanHxe;ibHoe paccxo^Hne 
Aa^ce npn MHHHMajibHux noxa3axe;i5ix pa3Hoo6pa3H5i />-npH3HaKOB. B 6o;iee cypoBbix 
yoioBHflx ropHHx jiaHAnia(J)X0B ;KH3Hecnoco6Hocxb cy6nony;i5mHOHHbix rpynnnpoBOK 
pacxeHHH o6ecnenHBaexcfl HapsiAy c APyrHMH (J)aKxopaMH noBbimeHHbiM pa3Hoo6- 
pa3neM A-Mopdjp. Han6ojibmee BapbnpoBaHHe pa3HOKanecxBeHHocxH ccmahok b ropHwx 
ycnoBHflx HMeex 6o;iee BaxcHoe 3HaneHHe rjisl «H3HeycxoHHHBocxH cy6nony;i5mHH, 
neM BapbnpoBaHHe P-Mop#. 

HanSojibmHH noxaaaxejib^ rjisi m-Mop<i> S x (xa6;i. 1) 4>eHOMeHOjiorHnecKH mo^ho 
o6b5iCHHXb xax oxpa;xeHHe noBbimeHHoro pa3Hoo6pa3HH axoxonoB pacxeHHH. ripeccHHr 
(J)jiyKxyHpyiOEAHx (fcaicxopoB cpe^H Bjmaex Ha reHexHnecKHH KOHxpojib KOJiHnecxBeH- 
hhx npH3HaxoB, nxo Bbi3biBaex CBoeo6pa3He (J)eHOXHnHHecKHx nepx 3KOMop(t)ojiorHHe- 
ckoh An<t><t>epeHii,Haii,HH pacxeHHH. CorjiacHo coBpeMeHHUM aocxh^cchham re- 
HexnnecKHx HcaieAOBaHHH, KOjinnecxBeHHHe npH3HaxH xax nojinreHHHe Mapxepbi b 
OXJIHHH e OX KaneCXBeHHHX HMeiOX 5IBHO Bbipa^KeHHbie epeAOBHe MOAH^HKan.HH B 

TABJIHUA 1 


HenpepbiBHasi M3MeHqMBOCTb KapnojiorwqecKHx A —P-npw3HaKOB AByx cy6nony- 
jisiuhh Saussurea grandifolia 


c 






A 

P 

A**P 

h 

51 

52 

14 

13 

3.10±0.074 

3.70±0.047 

3.65±0.099 

2.72±0.083 

9.92±0.284 

8.70±0.237 

0.292±0.020 
0.331 ±0.021 


IlpMMeqaHMe. S — cy6nonyjismnH, V — mhcjio BapnaHTOB b aMnnpHqecKHx 
Bbl5opKaX, h — AO JIB peAKHX MOpc}), P — Mepbl pa3H006pa3MB MOp(J) COBOKynHOCTeH. 
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HenpepbiBHaa m3mch miBOCTb KapnojiornqecKnx A —P-npM3HaKOB (o6ihmx m-MopcJ)) flByx cy6nonyjifli;MM 
Saussurea grandifolia Ha n-OBe MypaBbeBa-AMypcKoro (oxp. r. Bjia^MBOCTOKa). 

M — o6mwe m-Mop<})bi A ++P ( A — ccmjihkh, P — naimycu, xdtojikh); / — (JjpeKBemjHfl (oTHoarrejiMbie p — g-Macrond 
o6umx m-Mop<}>); / — cy6nonyjiamw Si (pacreiwa HH3HHHofi npH6pexaioft nojiocbi); // — cyGnonyraipw S 2 (pacreraw 
ropHbix JiaiqQiia^npB xp. Boraxas rpnaa). Omoiuemui npeaenoB (lim) BapbHpoBamis jnmeftHLix pa3Mqx>B A— F-Mop^), mm: 
/ _ (4 —5):(9—10); 2 — <5—6):(9—10); 3 — <4 —5):(10—11); 4 — <5—6):(10—11); 5— <6—7):<10—11); 6 — 
<4 —5):<11—12); 7 — <5—6):<11—12); 8 — <6—7):<11—12); 9 — (5—6):(12-13). 


4)eHOTHiumecKOH peajiH3au,HH reHorana, t. e. ohh sibjishotcsi «HHAHKaxopaMH» cpeflH 
h oxpaacaiox ee B03AencxBHe Ha opraHH3Mu (Xhbotobckhh, 1988; Chjihc h aP-> 
1988a, 6). 

Ha pncyHKe rpa<J>HHecKH noKa3aHO, hxo bh6opkh h S 2 no cbohm AecxpHnxopaM 
(napaMeTpaM) He coBnaAaiox, Tax xax M-o6pa3Hue jioMaHHe jihhhh cMemeHH no 
OTHomeHHio APyr k APyry. Ecrb xojibxo Hexoxopoe coBnaaeHHe no nnxy 4 . Ha 
BapbHpOBaHHe KOJinnecTBeHHHx npn3HaxoB HamiaAHBaioxcsi onpeAe^eHHHe annre- 
HeranecKHe noporoBbie orpaHHHeHHSi. npn aocxhecchhh CBoen kphxhhcckoh (nopo- 
foboh) BejinnHHH KOJinnecTBeHHHe npH3Haxn nonyjismnoHHHx rpynnnpoBOK, xax 
npaBHjio, HMeiox pa3HHe max—min-noKa3axe;m (BacnjibeB, 1988). 

HccjieAyeMHe cy6nonyjism,HH xapaicxepH3yioxcsi 3HannTe;ibHHM cxoacxbom no 
cyMMapHMM p — ^-nacxoxaM MopcJ), xeM He MeHee ohh 3HannMO oxjinqaioxcsi APyr ox 
APyra, cy a« no bhcokhm noica3axejisiM KpHxepnsi hachxhhhocxh (xa6;i. 2). noica3axejiH 
cxoACXBa nap A 1 — A 2 h P 1 — P 2 noAXBepamaioxcsi AaHHMMH (xa6ji. 1) o paBHOBecnn 
b H3MeHHHBoexH npH3HaxoB. noxa3axe;ib cxoACXBa S 1 h S 2 no o6hjhm m-Mop<J)aM 
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TABJIHUA 2 


OnpeflejieHwe Mep cxoacTBa cy6nonyjismHfi Si m S 2 Saussurea 
grandifolia no o6mnM m-MOp<J>aM 


IlapaMerpu 

CpaBHHMbie npH3HaKH 

Ai—A 2 

P 1 -P 2 

A 1 4*P 1 —A 2 **P 2 

/ 

3 

4 

8 

xi 

7.81 

9.49 

15.5 

1 

120 

130 

25.8 

r± Sr 

0.91 ±0.010 

0.93±0.011 

0.83±0.014 


npHMenaHMe. /— mhcjio CTeneHew CBo6oflbi (/- m—1); Xa — 

Ta6jiMMHbie KpHTHnecKHe 3Ha*ieHH5i xpMTepMsi IlMpcoiia c m —1 crene- 

HSIMM CB 060 £bI 5% ypOBHSI 3HaMMMOCTM; / — KpMTepMM HfleHTHMHOCTH \ 
r±s r — noxa3aTejib cxoflCTBa cy6nonyjismHM no o6mnM m-MOp<})aM 
{A*»P). 

(A~P) HeHaMHoro BHine cpeflHero (r = 0.83) , xotsi bhmhcjichhhh xpnxepHH 
hachth^hocth / He3HauHxejibHO npeBHmaeT xa6jiHHHoe xpnxHHecxoe 3HaueHHe 
xpnxepnsi rinpcoHa c 8 cxeneHsiMH cbo6oah ajisi 5 % ypoBHsi 3HauHMOcxH. Ilpn 
HCKOTopux uepxax Hecxoacecxn cy6nonyjism,HH o6HapyxHBaiox uepxH cxoacxBa no 
oxHOcnxejibHOH cxa6njibHOcxH (roMeope3) npH3HaxoB Ha (Jxme axojiorHuecxnx (J)eHo- 
AeBHaii,HH. Ilojiaraiox, hxo (J)yHKU,HOHHpoBaHHe annreHOxmia nonyjism,HOHHHx chcxcm 
b npoijecce 3bojiiou,hh npeflonpeaejieHO xaxnM o6pa30M hjih b xaxon cxeneHH, xor^a 
npou,ecc hx pa3BHxnsi oxa3HBaexcsi «xaHajiH30BaHHHM» — acecxxo HanpaB jichhhm, 
HecMoxpa Ha HajiHune pa3jrauHoro poaa noMex co cxopohh xax BHenmeH, xax h 
BHyxpeHHeii (reHoxnnHuecxoH) cpeflH (Waddington, 1957; Yoothhitoh, 1970). 

OeHoxmrauecxHe pa3JiHUHSi Meamy cy6nonyjism,HsiMH S x h S 2 o6Hapy:xHBaK)xcsi 
no psmy hhhx npH3HaxoB. HanpHMep, pacxeHHSi S x npeHMymecxBeHHO BHeoxocxe- 
SejibHbie, a S 2 HH3KopocjiHe. Pa3MepH iuionjaAH jihcxobhx miacxHHox y S 2 b cpe^HeM 
b 2 pa3a MeHbme, ueM y S x . no CBoeii xohchcxchijhh jihcxobhc iuiacxHHXH y S 1 
Mflnaie, He^KHbie, a y 5 2 xecxxne, xoacncxne. Moxho npmecxH mhofo noao6HHx 
npHMcpoB o ;yn*He jihcxobhx uepemxoB, uncjie kop3hhok b coijBexHSix h r pyrax 
ra6nxyajibHHx oco6eHHOCxsix, oxpaacaiomHx cnen,H<i>Hxy cy6nonyjism,HOHHoro pa3HO- 
o6pa3HH nOJIHMOp(})HqeCKHX MOflH<l>HXail,HH. 

Ha6jnoAeHHfl in situ noxa3ajiH, uxo npn6pe3KHHe pacxeHHSi S x noflBepraioxcsi 
3HauHxejibHOMy nopaxeHHio BpeflHxejisiMH-<i>Hxo<i>araMH jioxajibHoii 3HxoMO<t)ayHH h 
naxoreHHHMH MHxpoMHU,exaMH. TopHHe pacxeHHSi S 2 nopaacaioxcsi ropa3flo b MeHbineii 
cxeneHH. Ho axox (|)axx oxhio^b He o3Hauaex, uxo ropHHe pacxeHHSi o6jiaaaiox 6ojiee 
COBepnieHHOH HMMyHHOH CHCXeMOH. PacxeHHSi Sx 3aHHMaiOX 3X0HHIUH, r^e ecxb 
ycjioBHSi, 6jiaronpH«xcxByiomHe, HanpHMep, cymecxBOBaHHio <t>Hxo<t>aroB, xpo<J>Huec- 
xasi cneu,HajiH3au,HH koxophx orpaHHUHBaexcsi cocciopesiMH. B ropHHx axocncxeMax 
Hex xaxnx ycjioBHH fljm 3 xhx (J)Hxo(J)aroB, xax xax 3flecb coBepmeHHo HHue (J)hxo- 
u,eHoxHuecxaa cxpyxxypa h MHxpoxjiHMax. Cyasi no <J>eHoxHnHuecxoMy cocxaBy h 
aAanxnpoBaHHocxH pacxeHHH, cydnonyjismnsi S 2 b cpaBHeHHH c Si o6jiaaaex noBH- 
meHHHM ^KH3HeHHHM noxeHii,HajioM. 


SaxjnoHeHHe 

HccjieflOBaHHaa jioxajibHan nonyjiHu,HH Saussurea grandifolia Maxim. (n-oB My- 
paBbeBa-AMypcxoro, K)«Hoe IlpHMopbe) npe^cxaBjiCHa A»yM si cy6nonyjiHn;HflMH, xo- 
xopHe xapaxxepH3yioxcfl oxjiHUHxejibHHMH uepxaMH 3xoMop(J)OJiorHuecxoH AHcjj^e- 
peHn,Hau,HH, xoppejinpyiomeii c oco6eHHOCxsiMH cxpyxxypH axoxonoB pacxeHHH. 0 
Me^ccy6nonyjiHu,HOHHbix pa3^HHHflx CBH^exe^bcxByiox HaH^eHHbie noxa3axejiH Mep 
pa3Hoo6pa3Hsi xojiHuecxBeHHbix KapnojiorauecxHx npH3HaxoB h Mep cxoACxsa cy6- 
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nonyjifliiiHH no nojiHMopctmuM npn3HaKaM. Ha HanajibHHx STanax BHyTpnno- 
nyji5m,HOHHOH Mop(J)oreHeTHnecKOH flHBepreHijHH S. grandifolia ^encTByiOT Me- 
xaHH3MH, BKjnonHBnme b ce6si npou,eccH MHKpo3BOjnou,HOHHoro o6oco6jichhh 
(JjeHOTHnHnecKHx no;iHMop<t>HHecKHx MOAHtJmKaijHH H3yneHHHx rpynn pacreHHH, pac- 
npocTpaHCHHHx b npnSpexHOH (hh3hhhoh) nojioce h b ropHon nacra o6cjieayeMOH 
TeppnTopHH. CBoeo6pa3ne nepT reTepoMop<t>Hbix cy6nonyji5in,HH Bima OTpa^caeT 
cneu,H(J)HnHOCTb peaKn,HH hx reHoranoB Ha 4>jiyKTyaii,HH (JjaxTopoB BHeniHen cpe/tH. 
JXjisi ropHHx pacreHHH b OTjiHHne ot npn6pe^cHHx xapaxTepeH KOMiuiexc npH3HaxoB 
KCepOMOp<t>HOCTH. 
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HOBbIM MEXBHAOBOft rHBPHfl POflA DIPHASIASTRUM 
(LYCOPODIACEAE) C flAJIbHEIX) BOCTOKA 

Yu. A. IVANENKO. A NEW INTERSPECIFIC HYBRID OF THE GENUS DIPHASIASTRUM ( LYCOPODIACEAE ) 

FROM THE FAR EAST 


OmicaH HOBbift m e jkbmaoboh m6pnj\ Diphasiastrum * takedae. 

B 1909 r. H. Takeda oiracaji no MaTepnajiaM H3 5InoHHH HOByio pa3HOBH^HOCTb 
iuiayHa ajibnHHCKoro — Lycopodium alpinum L. var. planiramulosum Takeda — h 
nepenncjinji ee ochobhhc otjihhhsi ot thiioboh pa3HOBHflHOCTH: jiaTepa^bHHe 
(J)hjuioh£h 6okobhx b ereTaTHBHbix BeTonex jiaHijeTOBHflHo-cepnoBHflHHe, jinmb cjienca 
3arHyTHe Ha BeHTpajibHyio CTopoHy BeTonex; caMH bctohkh He KaacyTesi ^cejio6naTHMH 
c BeHTpajibHoii cTopoHH. Takeda yKa3aji Ha cxoactbo jiaTepajibHHx (Jjhjuioh^ob 
6okobhx BeToneK L. alpinum var. planiramulosum c cooTBeTCTByiomHMH (JjiuuiOHAaMH 
ceBepoaMepHKaHCKoro L. sabinifolium Willd. h u,HpKyM6opeajibHoro L. complanatum 
L. OflHaKO SfflOHCKHH CHCTeMaTHK He 3aMeTHJI 3HaHHTejIbHOrO CXOflCTBa 4>opMH 
AOpCaJIbHHX H OCo6eHHO BeHTpaJIbHbIX 4>HJUIOHAOB flaHHOH pa3HOBH£HOCTH C (})OpMOH 

(J)hjuioh^ob L. sitchense Rupr. — BH#a, npoH3pacTaK)miero b CeBepHOH AMepHKe, 
Ha KaMnaTKe, KypmibCKHx h KoMaH#opcKHx ocTpoBax h b 5 Iiiohhh. IlpH3HaKH, Ha 
ocHOBaHHH KOTopux Takeda oraec onncaHHyK) hm pa3H0BHAHocrb k L. alpinum 
(CH^flHHe ctpo6hjih, flejibTOBHAHHe cnopo(J)HjuioHAH, «cjia6HH» ra6HTyc), xapaKTepHH 
b paBHOH CTeneHH fljisi L. alpinum h L . sitchense . Han6o;iee sipKoe pa3JiH*rae sthx 
2 bh^ob — KpecToo6pa3Hoe pacnojio^ceHHe (J)hjuiohaob Ha 6 okobhx BereTaTHBHHx 
BeTonicax y L. alpinum h cnnpajibHoe — y L sitchense . Bh^hmo, TOJibKO Kpecro- 
o6pa3Hoe pacnojioaceHne $hjuiohaob Ha 6 okobhx BereTaTHBHHx BeronKax y 
L . alpinum var. planiramulosum He no3Bojinno Takeda caejiaTb bhboa o poacTBe 
3 toh pa3HOBHAHocTH c L. sitchense. 

AMepHKaHCKHH 6oTaHHK J. Wilce (1965) BnepBne BHCKa3ajia npeflnojio^ceHne, 
hto onncaHHan Takeda pa3H0BHAHocrb HMeeT ni6pHflHoe npoHcxoayjeHHe. Wilce 
npefljioacjuia (JiopMyjiy 3Toro ni6pima — Lycopodium alpinum x sitchense — h 
yKa3a^a Ha HajiHrae ycTbnn, Ha o6enx CTopoHax 6okobhx #opcHBeHTpajibHMx BeToneK 
rH6pn^a — npH3HaK, OTjmnaiomHH ni6pHflHHe pacTeHHsi ot o6pa3ii,OB L. alpinum . 
CorjiaCHO Wilce, ni6pHa BcrpenaeTcsi jinmb b Tex o&racrsix (b CeBepHOH AMepHKe, 
51noHHH h Ha KaMHaTKe), r^e nepeKpHBaiOTcsi coBpeMeHHHe apeajin npe^nojiaraeMHx 
poflHTMbCKHx bh^ob. Wilce 6hjih H3BecraH jiHnib 5 rep6apHHx o6pa3u;oB L. alpinum x 
X sitchense: 2 H3 5Tiiohhh, 1 c KaMnaTKH, 1 c Ajisickh h 1 h3 OperoHa (CUIA). 
Bo3moxho, H3-3a He6o;ibmoro KojinnecTBa AOCTynHoro rj isi H3yneHHsi Marepnajia 
6oTaHHK H3 CIUA He Aajia noapo6Horo onncaHHsi ni6pima h He npeAJioxouia j\jin 
Hero 6HHapH0H KOM6HHaiI,HH. 
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rnnoTe3a Wilce o ni6pHAHOM npoHexoJKAeHHH L. alpinum var. plartiramulosum 
Takeda noxasajiacb HaM 3acjiyjKHBaiomeH BHHMaHnsi. npH3HaBasi BHAejieHHnif 
J. Holub (1975) H3 Lycopodium L. s.l. poA Diphasiastrum Holub, mh H3yunjiH 
Maxepnaji no npe^nojiaraeMHM poAnxejibCKHM bha^m sxoh «pa3HOBHAHOCXH» — 
Diphasiastrum alpinum (L.) Holub h D. sitchense (Rupr.) Holub, xpamimHHCfl 
b repbapnflx CaHKx-nexep6ypra (LE), Mockbh (MHA) h BjiaAHBOCxoxa (VLA). 
B pe3yjibTaTe npoAejiaHHOH pa6oxH 6hjio obHapyaceHO 16 rep6apHHX o6pa3u,OB, 
cooTBeTCTByiOEunx oiracaHHio L, alpinum var. planiramulosum , 4 H3 hhx coSpaHH 
Ha o-Be rtapaMyninp, a ocxajibHHe — Ha KaMuaxxe. BHHMaxejibHoe H3yueHHe 
3thx o6pa3ii,oB no3BOJiHjio HaM npHHHTb rnnoxe3y Wilce o ni6pHAHOM nponcxoac- 
AeHHH onncaHHOH Takeda pa3H0BHAH0cxH. Mh npeAJiaraeM Ha3BaTb axox rn6pHA 
b uecrb H3BecTHoro moHCKoro 6oxaHHxa, nepBHM obpaxHBmero BHHMaHHe Ha 
AaHHoe pacxeHne, H. Takeda. 

Diphasiastrum x takedae Ivanenko hybr. nov. ( Diphasiastrum alpinum (L.) Ho¬ 
lub x D. sitchense (Rupr.) Holub). — Lycopodium alpinum L. var. planiramulosum 
Takeda, 1909, Bot. Mag. Tokyo, 23 : 229. 

Planta cum strobili 8.8—12.3 cm alt. Cormi plagiotropi in muscis abditi 
vel rarius ad terrae superficiem repentes. Phylloidia cormorum plagiotroporum 
subdecursiva, spathulata vel lanceolata, spiraliter disposita, cum laminis liberis 

1.8— 3.0 mm lg., 0.6—1.0 mm It. Cormi orthotropi in partem sterilem et partem 
fertilem divisi. Ramuli laterales steriles dorsiventrales, sed teretes videntur, cum 
phylloidiis decussativis, 1.8—3.1 mm It. Phylloidia dorsalia decursiva, lanceolata, 
acria, arcuatim distantia, cum laminis liberis ad partem abaxialem convexis, 
ad partem adaxialem concavis, 1.7—2.6 mm lg., 0.5—0.8 mm It. Phylloidia 
lateralia cum basibus decursiva satis angustis et cum laminis liberis falcis modo 
inflexis ad axem 0.6—1.3 mm It. Phylloidia ventralia manifesto decursiva, 
lanceolata, acria vel acuminata, arcuatim distantia, cum laminis liberis ad partem 
abaxialem convexis, ad partem adaxialem concavis, 1.7—2.7 mm lg., 0.6—0.7 
mm It. Axis principalis cormi orthotropi et ramuli, qui strobilos ferunt, cum 
phylloidiis spiraliter dispositis, decursivis, lanceolalis, acribus, adpressis. Eadem 
phylloida cum laminis liberis 2.5—2.8 mm lg., 0.6—1.0 mm It. Strobili sessiles, 
cormi orthotropi inerementi anno quarto oriuntur, 1.1—1.8 cm lg. Sporophylloidia 
deltoidea («alpinum»-typis), 2.2—2.9 mm lg., 1.8—2.0 mm It. Sporae reticulatae 
(«Clavatum»-typus). Sp. VIII—IX. 

Typus: Kamtschatka. Systema fluvii Ilkina, 4 IX 1909, V. Komarov (LE). 

Affinitas. Haec hybrida a specie probabiliter parente Diphasiastro alpino 
(L.) Holub phylloidiis ventralibus non petiolatis, arcuatim distantibus et phylloidiis 
lateralibus cum laminis liberis falcis modo ad ramuli axem inflexis differt. Haec 
hybrida a specie probabiliter parente secunda Diphasiastro sitchensi (Rupr.) Holub 
phylloidiis decussativis ramulorum lateralium sterilium differt. 

BHcoxa pacxeHHfl co cxpo6nnaMH 8.8—12.3 cm. njiamoxponHHe no6ern cxpHXHe 
bo Mxy hjih (peace) Ha3eMHonoji3yune. Ohjuiohah imamoxponHHx no6eroB cjia6o 
HH36eraiomHe, ox jionaxoBHAHnx ao jiaHijexoBHAHHx, cnnpajibHO pacnojioaceHHHe, 
co cbo6oahhmh njiacxHHxaMH 1.8—3.0 mm jyi., 0.6—1.0 mm mnp. OpxoxponHHe 
no6erH pa3Aejisnoxcsi Ha BerexaxHBHyio h (JjepxHjibHyio uacxn. BoKOBtie BerexaxHBHHe 
BexouxH AopcHBeHxpajibHHe, ho npoH3BOA«T BneuaxAeHne paAnajibHbix, c xpecxoo6- 
pa3HO pacnojio^ceHHHMH (J)HjuiOHAaMH. IIInpuHa 6okobhx BerexaxHBHHx Bexouex 

1.8— 3.1 mm. AopcajibHHe c^njuiOHAH HH36eraiOEAHe, jiamj;exoBHAHMe, ocxpne, Ay- 
roBHAHo oxcxofliAHe, co cbo6oahmmh njiacxHHxaMH, BMnyxjiMMH c abaxcnajibHOH h 
BorHyxHMH c aAnaxcnajibHOH cxopoHH, 1.7—2.6 mm rji. JIaxepajibHHe c|)hjijiohah c 

AOBOJIbHO y3KHMH HH36eraiOEAHMH OCHOBaHHSIMH H CepnOBHAHO H30rHyXHMH K OCH 

cbo6oahhmh njiacxHHxaMH 0.6—1.3 mm nrap. BeHxpajibHHe c|)hjijiohah 3 aMexHO 
HH36eraK)mne, jiamjexoBHAHbie, ocxpHe hjih 3aocxpeHHHe, a yroBHAHO oxcxosrajHe, co 
cbo6oahhmh njiacxHHxaMH BHnymiHMH c abaxcnajibHOH h BOinyxHMH c aAaxcHajibHOH 
cxopoHH, 1.7—2.7 mm aji., 0.6—0.7 mm iimp. DiaBHasi ocb opxoxponHoro no6era h 
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bctohkh, Hecymne ctpo6hah, iiokphth cnnpajibHo phciiojio^kchhmmh, HH36eraio- 

IIJHMH, ^aHU,eTOBHflHHMH, OCTpHMH, npHXtaTMMH (|)HAAOHAaMH. Cbo6oAHHC IUiaCTHHKH 
3THX (J)HJL7IOHAOB 2.5—2.8 MM flJI., 0.6—1.0 MM IIfflp. Orpo6HAH CHA^He, B03HHKai0T 
Ha 4-h roA pocra opTOTponHoro no6era, 1.1 — 1.8 cm aa. Cnopo<t>HAAOHAbi AeAb- 
TOBHAHHe («alpinum»-THna), 2.2—2.9 mm a*k.> 1.8 — 2.0 mm mnp. CnopH ceTHaTbie 
(«Clavatum»-THna). Cn. VIII—IX. 

T h n: KaMnaTKa. BacceiiH p. HjibKHHOif, 4 IX 1909, B. KoMapoB (LE). 

Poactbo. 3tot ni6pHA oTjiH^aeTCH ot npeAnojiaraeMoro poAHTejibCKoro BHAa 
Diphasiastrum alpinum (L.) Holub HeuepemuaTHMH, AyroBHAHO otcto5iiahmh bcht- 
paJIbHHMH (f)HJUIOHAaMH H JiaTepaJIbHHMH (})HAAOHAaMH C CepnOBHAHO H30rHyTHMH 
k och BeTOHKH cbo6oahmmh iuiacTHHKaMH ; ot APyroro npeAnoAaraeMoro poAHTejibCKoro 
BHAa D. sitchense (Rupr.) Holub OTjiHuaercsi KpecTOo6pa3HHM pacnoAoaceHHeM 
(|)hjijiohaob 6okobhx BereraTHBHHx BeTouex. 

B 3axjiioueHHe CAeAyeT o6cyAHTb Bonpoc o tom, HeAb3£ ah Bonpexn mhchhio 
J. Wilce (1965) paccMaTpmaTb Diphasiastrum * takedae b xauecTBe rH6pHAoreHHoro 
BHAa. ilnoHCKHH 6oTaHHK S. Kawano (1972 : 96) nHmer o «He BcerAa nencoM 
pa3jiHHHH» Me^Ay Lycopodium alpinum var. planiramulosum h thiioboh pa3HOBHAHO- 
CTbio 3Toro BHAa. riosTOMy Kawano BOo6me He npH 3 HaeT onHcaHHyio Takeda pa3- 
HOBHAHOCTb. He HCKjnoueHO, hto Kawano npuHsui 3a o6pa3i*H L. alpinum var. 
planioramulosum (=Z>. * takedae) HepeAKO BCTpe^aiomHecsi cii;ho4)OPmh Diphasiastrum 
alpinum , achctb htcabho CBSHaHHue MopcJ)OAorHuecKHMH nepexoAaMH c «THnHHHOH» 
(jjopMOH. JXjiz pacTeHHH D. alpinum , BHpocmnx b ycjiOBHHx 6ojiee tchhcthx h 
Bjia^cHHx MecToo6nTaHHH, xapaxTepHH mnpoKHe jiaTepajibHue (Jauuiohah, He 3a- 
rayTHe Ha b eHTpaAbHy io cropoHy bctoukh, ciunomeHHHe c 6okob h HesiCHO qepem- 
naTHe b eHTpaAbHbie (Jjhaaohah, AAHHHtie MeacAoy3AHsi 6okobhx BereTaTHBHHX Be- 
TOueK h BHCOKne opTOTponHbie no6ern. TaKHM o6pa30M, He HMeiomHe TaxcoHOMHue- 
CKoro craTyca ci^ho<J)Opmh D. alpinum no hckotophm npH3HaxaM OTAaAeHHO 
HanoMHHaiOT o6pa3n,H Z>. x takedae, uto, no-BHAHMOMy, h siBmiocb npnuHHOH 
HeTouHoro npeACTaBAeHHH o HecToiixocTH AaHHoro rn6pHAa. Hamn HccAeAOBaHHH 
noxa3aAH, hto D. x takedae He TOAbxo o6AaAaeT MopcJjOAorHuecxon xapaxTepHCTHxon, 
HO H AOCTaTOUHO yCTOHHHB. IIOHTH BCe npOCMOTpeHHbie HaMH o6pa3U,U Hi6pHAa, 
HecMOTpa Ha HexoTopyio npncymyio hm H3MeHHHBOCTb, xoporno OTAHnaAHCb ot 
3 K3eMnAHpoB D. alpinum h D. sitchense . Bo3mo*ho, 3to CBsi3aHO c npeo6AaAaHHeM 
BereTaraBHoro pa 3MH02xeHHsi y rn6pHAa HaA pa3MHoaceHHeM c noMombio cnop. B 
CAynae peryAsipHoro o6pa30BaHHsi 3apocTKOB yD.x takedae BCAeACTBHe pexoM6HHai*HH 
H oSpaTHHX CKpeiAHBaHHH AOA2KHM 6bIAH B03HHKHyTb MHOrOHHCAeHHbie (J)OpMbI, 
MopcJjOAornuecKH nepexoAHHe k npeAnoAaraeMHM poAHTeAbCKHM BHAaM. OAnaxo b 
H3yneHHOM rep6apHOM MaTepnaAe mu HamAH Bcero 2 pacreHHsi rn6pHAa, HecKOAbxo 
yxAOHfliomHxcfl k D. alpinum . 

BaxHoif xapaKTepncTHKOH Aio6oro BHAa hbahctch ero axoAorauecxasi onpeACAeH- 
HOCTb. D . x takedae pacreT Ha cy6aAbnHiicxHx Ayacanxax h xaMeHHcrux poccunsix, 
b mHKmeBbix nycromax h ropHHx 6epe3Hsixax. 5bhhx 3xoAoro-(|)HToii,eHOTHuecxHx 
pa3AHHHH Me*Ay D. x takedae, c oahoh ctopohh, D. alpinum h D. sitchense — c 
APyrOH MU He 3aMeTHAH. 3t0 CB5I3aHO, OHeBHAHO, c TeM, uto h caMH BepOflTHHe 
poAHTCAbCKne bhah Ha KaMuaTxe h napaMyninpe o6huho pacryT b oahhx h Tex 
ace MecToo6HTaHH«x. 

HTax, C TOUKH 3peHH5I MOpcJ)OAOrHUeCXOH H 3K0A0IX)-(J)HT0n,eH0TH l ieCK0H xapax- 
TepncTHK HeT 5ibhux npensiTCTBHH A^ia paccMorpeHHfl D. x takedae b paHre BHAa, 
oAHaxo ero peAKOCTb h pacnpocrpaHeHHe, orpaHHuemioe onpeACAemiOH TeppHTopnen, 
Ha kotopoh nepexpHBaiOTCfl apeaAH npeAnoAaraeMHx poAHTeAbCKHx bhaob, cbhac- 
TeAbCTBy iot , cKopee, b noAb3y rn6pHAHoro craTyca. B Hacrosimee BpeMH rndpHAHHH 
CTaTyc Diphasiastrum x takedae xaxceTCH HaM AOcraTOHHo o6ocHOBaHHHM. Jinn 6 oAee 
touhoik) pemeHHfl 3Toro Bonpoca hco6xoahmh noncKH hobhx MecroHaxo^cAeHHH 
D . x takedae h H3yneHHe 3Toro pacreHHsi b npnpoAHHX ycAOBHax. 
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Abtop HCKpeHHe 6jiaroaapHT A.M. 3aHii,eBa 3a noMonjb b nepeBOfle Mop4>ojiorHHe- 
CKoro onncaHHfl raSpH^a Ha jiaraHCKHH 5I3hk. 
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H3YHEHHE CTPOEHH5I PACTHTEJIbHOIX) IlOKPOBA 
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S. V. OSIPOV. THE INVESTIGATION IN THE STRUCTURE OF THE VEGETATION COVER BASED ON ITS COM¬ 
PARISON WITH THE STRUCTURE OF THE NEIGHBOURING AREAS 


OnHcaHa MeTOAHxa aHajiH3a CTpoeHHH pacTHTexbHoro noKpoBa h BbiAexeHHH TeppHTopnajibHbix camhhu 
H rpaHMU. B COOTBeTCTBHH C HeiO no HeCKOJIbKHM npM3HaxaM paCCMMTaHbl MaTpMUbI Mep BKJIlOMeHHSI 
npo6Hbix iuioujaAeft Apyr b Apyra, npoBe^eH cJx>pMajibHbiH aHaxM3 TeppMTopnaxbHO ynopHAoneHHoro 
MHOxcecTBa npo6Hbix ruiomaAew h othoiuchmh cxoACTaa—BmnoneHHsi MexcAy hmmh (c aiajeHTOM Ha 
cpaBHeHHe coccahmx ynacTKOB). BbiHBjieHHbie 3axoHOMepHOCTM paccMaTpMBaiOTCsi Ha j>OHe Been HMeiomeMCsi 
HH^JopMauHH o pacTMTejibHOM noxpOBe h AaHAinacJ)Te b uexoM. Flo 3toh mctoahkc npoBeAeH aHaAH3 
pacTHTeAbHoro noxpoBa mnoneBoro ynacTica 150x800 m, 3axoxceHHoro b noAroxbuoBOM nosice xp. 5lM-AAHHb 
(AMypo-YACKoe MexcAypenbe, ,Uajh>hhh Boctok). 

IlpeAJiaraeMafl MeTOAHKa pa3pa6oTaHa npn H3y*ieHHH pacTHTejibHoro noKpoBa 
noflro;ibii;oBoro nosica xp. ^M-AjiHHb (AMypo-YACKoe MeacAypenbe, flajibHHH Bo¬ 
ctok). rioArojibn,OBHH nosic pacnojioaceH b npe^ejiax bhcot ot 1200—1300 ao 
1500 — 1600 m Ha# yp. m. PeAbecJ) oneHb hcoahopoahhh. P acTHTCjibHMH noKpoB 
o6pa30BaH 3apocA£MH kcapoboix) CTjiaHHxa, jihctbchhh^hhmh peAKOAecbsiMH, (|)par- 

MeHTaMH AHCTBCHHHHKOB H CJIbHHKOB, MOXOBO-OCOKOBHMH 6ojIOTaMH, JiyraMH H 
APyrOH paCTHTeJIbHOCTblO. XapaKTCpHbIMH OCo6eHHOCTHMH ero CA02KCHH5I 5IBA5HOTC5I 
MHOr006pa3He paCTHTeAbHHX C 006 meCTB H HX TeppHTOpnajIbHHX KOM6HHaiI,HH, 
TeppHTopnajibHaa pa3HOMacmTa6HocTb h coo6mecTB, h KOM6HHau,HH, oia6a« no- 
BTOpSieMOCTb H 3HaHHTCAbHaSI HHAHBHAyaJIbHOCTb MHOTHX H3 HHX. 3 tO CyiUje- 
CTBCHHO OCA02KHHAO BMSIBAeHHe TeppHTOpnaJIbHHX 3aKOHOMCpHOCTCH H COCTaBJICHHC 
KpynHOMacmTa6HHx KapT pacTHTejibHoro noxpoBa. 

H3yneHHio TeppHTopnajibHOH CTpyKTypbi pacraTeAbHoro noKpoBa h ee OTpa^ceHHio 
Ha KapTax yAejisieTcsi HeMajioe BHHMaHne (cm., HanpHMep, rpn6oBa, UcaneHKO, 1972; 
ConaBa, 1979). B reorpa<J>HHecKHX Hayxax npeAAO^ceHo 3HaHHTeAbHoe hhcao mctoahk 
T eppHTopnajibHoro aHajiH3a (b kohciickthbhom o63ope 6 hao HaMeneHO 6oAee 10 
rpynn tbkhx mctoahk; cm. Ochiiob, 1990). TeM He MeHee noAo6paTb «roTOByip» 
MeTOAHKy aah aHajiH3a CTojib HeoAHopoAHoro pacraTeAbHoro noKpoBa He yAaAOCb. 
riooTOMy 6buia pa3pa6oTaHa HOBa sl MeTOAHKa. Akacht Ha cpaBHeHHe coccahhx yna- 
ctkob c6AH^caeT ee c rpynnon mctoahk pa3ACAeHHH TpaHceKTa Ha ochobc 3HaneHHH 
cxoACTsa coceAHHx ynacTKOB (Beschel, Webber, 1962; Falinski, 1962; JIo6aHOBa, 
1968; BoAKOBa, 1969; Xpyu,KHH, 1972). Ectb b Heii h sacmchth, aHaAornHHbie 
coAep^camHMCfl b APyrnx MeTOAHKax. 
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MeTOAHxa H3yHeHH& CTpoeHHn pacTMTejibHoro noxpoBa 


IlpoBefleHHHH Ha kaiohcbom yHacrxe aHajiH3 crpoeimsi pacTHTejibHoro noKpoBa 
mo^kho npeACTaBHTb b BHfle psma 3TanoB (nacTHHHO MeroflHKa ony6;iHKOBaHa: OcnnoB, 
1989a). 

1. KjiiOMeBOH yqacroK pa3MepoM 150x800 m b bhac 5 napajuiejibHHX npoc^Hiien 
6 ha 3ajio«eH b noAroAbijOBOM nonce qepe3 AOJiHHy h o6a cmiOHa. Pa3Mep npo6HHX 
njion^a^eH 5x10 m, paccrosiHHe M&Kjsy hhmh no njxxjAuno 20 m, paccrosiHHe Meamy 
npo(})HJinMH 25 m. Ha npo6HHX imomaAflx bhsibasiacsi bhaoboh cocraB cocyAHCTHx 
pacTeHHH, HanoMBeHHHx mxob h jiHmaHHHKOB, /yin Kaxmoro BHAa OTMenajincb BUcoTa 
n npoeKTHBHoe noKpnrne. KpoMe aroro, 6hah cocraBjieHH KaprocxeMH pacTHTejibHoro 
noxpoBa KjnoneBoro ynacTKa b MacmTa6e 1 : 1000 n oxpy^xaiomeH TeppHTopnn b 
MacmTaSe 1 : 10 000. 

2. JXjisi Bcex npo6HUx iuiomaAen 6 hah BbnmcjieHH Tpn mbtphijh Mep bkakwchhsi 
(C eMKHH, 1987) Ha ochobc Tpex npn3HaKOB: 1) bhaoboto cocraBa, 2) o6hahsi bhaob, 1 
3) o6hAH 5I BHAOB OTHOCHTejIbHO CyMMH o6hahh Bcex BHAOB A^HHOH npo6Hoif njIOn^aAH. 

3. AHajiH3 coAepacameHcn b MaTpmi,ax HH<J)opMai],HH 6ha npoBeAeH Ha ochobc 
cxeMH TeppHTopnajibHoro pacnojio^eHnn npo6HHx iuiomaAen (pnc. 1). 3Ta cxeMa 
OKa3ajiacb yAo6HOH aji« Hcnojib30BaHHn aHajiHTnqecKHx npneMOB h H3o6pa3HTejibHHx 
cpeACTB TeopHH nojin h TeopnH rpa<|x)B; Kaprorpa<i>HHecKoro orpaaceHHSi bhhbachhhx 
3aKOHOMepHocreH; conocTaBjieHnn 3axoHOMepHOcreH, BHsiBjieHHHx b pa3HHx BapnaH- 
Tax MeTOAHKH. 

CHanajia Ha Tpex cxeMax TeppHTopnajibHoro pacnoAoaceHnsi npo6HHx nAonjaAeif 
(aasi xa^Aoro npH3Haxa — OTAeAbHasi cxeMa) 6 hah noxa3aHH OTHomeHHsi cxoact- 
Ba—BKAioneHnn Me^Ay coccahhmh npo6HMMH iuiomaA^MH (pnc. 1, A). 3aTeM no 
xa^AOMy npH3Haxy crpoHAHCb eme A»e cxeMH. Ha oahoh H3 hhx xa^an npo6Han 
iuiomaAt coeAHHHAacb Ayroii c toh h3 coccahhx npo6HHx iuiomaAen, c xoTopoii oHa 
HMeeT MaxcHMaAbHoe (h 3 MaxcHMaAbHHx) 3HaneHHe cxoACTBa—BKAioneHnn (pnc. 1, 
B). Ha APyron cxeMe xaxAasi npo6Han miomaAB coeAHHSuiacb c toh H3 coccahhx, 
C KOTOpOH HMeeT no AaHHOMy npH3Haxy MHHHMaAbHOe (H3 MHHHMaAbHHX) 3HaneHHe 
cxoACTBa—BKAioneHnn (pnc. 1, B). B pe3yAbTaTe Ha A®yx nocjieAHHx cxeMax o6pa- 
30BaAOCb no HecxoAbxy rpa(Jx)B (pnc. 1, B, B), KOTopHe Ha ochobc sthx ace npou,eAyp 
6 hah o6beAHHeHH b 6oAee xpynHHe rpa(|)H, a Te — b eme 6oAee xpynHHe. 2 Bee 
rpac})H paccMaTpHBaAHCb xax npeABapHTeAbHo BHAeAeHHHe TeppHTopnaAbHHe 
eAHHHn,H pa3HHx ypoBHeif. 

npo6HHe nAOEAaAH no xpaio KAioneBoro ynacTKa hmciot «HenoAHHH Ha6op» 
coceAHHx npo6HHx iuionjaAeif, hto CAeAyeT ynHTHBaTb npn hx o6beAHHeHHH b rpa(J)H. 
Hto6h H36e^caTb aoxhoh tohhocth npn o6beAHHeHHH OTAeAbHHx npo6HHx nAonjaAen 
b rpacJ)H, 6ha HcnoAb30BaH hhoh BapnaHT mctoahkh: xaayjasi npo6Han imonjaAb 
coeAHHHAacb Ayroii He toabko c toh h3 coceAHHx npo6HHx iuiomaACH, c xoTopoii 
HMeeT MaxcHMaAbHoe (MHHHMaAbHOe) 3HaneHHe cxoACTBa— bkaiohchhsi, ho h c 
ApyrHMH coceAHHMH iuiomaAflMH, 3HaneHHn cxoACTBa— bkakwchhsi c kotophmh 
OTAHHaiOTCH OT MaXCHMaJIbHOrO (MHHHMaAbHOro) AAH ABHHOH npoSHOH IUIOmaAH 

MeHee ne m Ha 10 %. B pe3yAbTaTe MHorne npo6HHe iuiomaAH oxa3aAHCb coeAHHeH- 

HHMH He C OAHOH, a C HeCKOAbKHMH COCCAHHMH IUIOmaA^MH, 6oAbHIHHCTBO rpa<J)OB 
o6beAHHHAH 6oAbmee hhcao npoSHHx iuiomaAeiL BbiAeAeHHHe TaxHM cnoco6oM 
TeppHTopnaAbHHe eAHHHD,H npHMepHO COOTBeTCTByiOT TeppHTOpnaAbHHM eAHHHl],aM 
2-ro nopnAxa, noAyneHHHM npeAHAynnHM BapnaHTOM mctoahkh. 


06wine paccMHTbiBaJiocb no (n*B) 2 / 3 , r^e n h B — cooTBeTCTBemio npoeKTHBHoe 

noxpbiTne h BbicoTa (OcnnoB, 1991). 

J\jin o&bejxuHeHua rpaj>OB, KaK h oTAejibHbix npo6Hbix ruiomafleft, b o6oi,eM MoryT 6biTb 
Hcnojib 30 BaHbi pa3Hbie KpMTepHM onTMMajibHOCTM h pa3Hbie npoueAypw, b tom qncjie m Te, KOTOpbie 
npMMensnoTCB npn miaccM^MxauMH (cm., HanpHMep, Aiopan, Oacjui, 1977). 
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6 - 0~¥.9 -^ 5.0-n.9 -> 15.0-29.9 —#25.0-34.9 —*► 350-99.9 

PHC. 1. TpacJ)bI OTHOUieHMM CXOACTBa—BKJIIOHeHMH MeXCfly COCeAHMMM npo6HbIMM IUIOIl^aAaMM. 

Ha cxeMe A fljia xaxaoft napbi coce^HHX npo6mjx iuiomaaeft UH^paMH noKa3aHbi MaxcHMajiutoe h MHHHMajibHoe 3HaueHH9 
Mepu BKJHOMeHHa, a cipejocaMH o&xufaHeHbi Bejorouia pa3Hocra Mexfly hhmh h HanpaBJieHHe MaxcHMajibHoro BKjnoHeHHfl. 
Ha cxbmsdc Bn B xaxaaa npofaaa iuioma#b coe^HHeHa nyroft c Tomcoft b ocHOBaHHH c Toft H3 coce^HHX npo6Hbix njiomaaeft, 
c Koropoft oHa HMeer MaxcHManbHoe (H3 MaxcHMaubHux, B) h MHHHMajibHoe (H3 MHHHMajibHbix, B ) 3HaueHH9 cxoflcraa— 
BKjnoweHHSi. Mepu BKJHOHeHHSi BbnmcjieHbi Ha ocHoae o6hjih9 bh^ob. Ha creMax noxa3aH oahh h tot xe (JjparMeHT unoneBoro 
ynacTKa; pacnojioxeHHe npo6m>ix mioinaflefi coorBercTByer hx pacnojioxeHHio no MecrHocra. a — npodnbie iuiomaan; 6 — 
lmcajia paajnnHd Mexny MaxcHMajibHbiM h MHHHMajibHbiM 3HaueHH9MH BKjnoHeHHft flaHHoft napu npo6Hbix imomaaeft apyr 

b flpyra, %. 

4. BusiBjieHHue c noMombio BapnaHTOB mctoahkh 3axoHOMepHOCTH 6 hjih pac- 

CMOTpeHH C TO*IKH 3peHH£ TeppHTOpHaJIbHHX 3aKOHOMCpHOCTCH BCerO HMdOmerOCfl 
xoMiuiexca xapaKTepncTHK pacraTejibHoro noxpoBa h jiaH#ma(i)xa b u,e;iOM. Jler^e 
flpynix HHTepnpeTHpoBajiHCb xeppHxopHajibHHe e^HHHii,bi h rpaHHii,bi, BbmejieHHbie 
Ha OCHOBe 3Ha*ieHHH MaxcHMajibHoro CXOflCXBa—BKJHOMCHHH COCeflHHX yiiaCTKOB (pnc. 
2, A — B). Ohh 6buiH nojio^ceHH b ocHOBy BbmejieHHfl «oxoH*iaxejibHbix» xeppHxopnajib- 
hhx eAHHHD, pacraTejibHoro noxpoBa (pnc. 2, D. Hto6h y*iecxb orpaHimeHHSi Me- 
TOflHKH, CB^3aHHue c (J)opMajibHbiM pacnojioxeHHeM npoSHbix iuiomafleii h HenojiHHM 
bM ftBjieHHeM coceACTBa rjisi xpaifHHx H3 hhx, 6buia npoBe^eHa xoppexxnpoBxa. 
ripeaBapHTejibHo BbmejieHHbie xeppHxopnajibHHe e^HHHn,H h rpaHmjbi xop- 
peKTHpOBajIHCb, eCJIH MejIKHe XOHXypH H IUHpOKHC rpaHHD,bI, KOTOpHe MOryT 6bITb 
oTpa^eHH b AaHHOM MacniTa6e, He BbmejiHjiHCb H3-3a 6ojibnioro paccrosiHHsi MeiKjiy 
npoSHbiMH imomaA^MH; ecjin rpamma, xopoino HaMe^emiaa b pa3Hbix cxeMax Ha 
3Ha^iHTe^bHOM npoTH^ceHHH, Ha xaxoM-xo y*iacxxe He BusiBHjiacb (HanpnMep, xor^a 


9 BoraHHHecKHft xypnaji, N2 8, 1992 r. 
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Pmc. 2. TeppHTOpnajibHbie eflMHMi;bi m rpaHnu,bi pacTMTejibHoro noKpoBa KjnoneBoro ynacrica, Bbi^ejieHHbie 
Ha OCHOBe OTHOUieHHH MaKCMMajIbHOrO CXOACTBa—BKJHOHCHM5I MOK^y COCeAHMMM npo6HbIMH IUIOIl^aABMM. 


Cxemli nocipoeHbi no 3Ha^eHHaM Mep bkjiio^hhs, paccmnaHHUM Ha OCHOBe: A — bhaoboiu cocraBa, B — o6hjdw bhaob 
OTHocHrejibHo cyMMbi ofejodl BHflOB flaHHoro coo&ijecina, B — o6hjih9 bhaob. Ajm Kaxfloft npo6Hoft iuioiiwjh ayroft yxaaaHhi 
MaxcHManbHoe h orjnnHbie or Hero MeHee neM Ha 10% sHaHemu ooDflcraa —BKJnoweHHfl c coceoHHMH npo&fbiMH miomaflaMH. 
r — TeppHTOpHajibHbie enromubi (/—7) h rpaHHLpj, BbineJieHHbie Ha ocnoBe 6ojiee paaHocropoHHero aHajiH3a (hx xapax- 
TepHcnnca npHBeneHa b tckctc). a,6 — npo&iue iuiomaflH (6 — npo6Hbie iuiomaflH, nonaBinne b pycno peKH); e — ayra, 
orpaxaioiiqie MaxcHManbHoe cxd^ctbo —BKJiio^eHHe; ? — rpaHmjbi; d — (J^ameHT xmoneBoro ynacnca, noxasaHHbift Ha 

pHC. 1. 


nonaBmaa Ha rpaHHii,y npo6Hasi iuiomaAb oxa3ajiacb OAHHaxoBO cxoahoh c coccahhmh 
npo6HHMH lUIOmaAHMH pa3HHX KOHTypOB). 

, OTHOmeHHfl MHHHMaJIbHOrO CXOACTBa—BKJIIOHeHHfl 6hUIH HCn0JIb30BaHH B xa- 
necTBe eme oahoh xapaxTepHCTHxn crpoeHnsi TeppHTopnajibHHx cahhhu, h rpaHHii,. 
Eojiee Toro, hx aHajiH3 npeACTaBjisieT caMocTosrrejibHMif HHTepec, Tax xax rpa(J)H 
MHHHMajIbHOFO CXOACTBa—BXJHOHCHHfl nOKa3HBaiOT MaKCHMaJIbHHe B A^HHOM aC- 
nexTe rpaAneHTU pacraxeAbHoro noxpoBa h OTpaacaiOT APyrne jiaHAnia(J)THMe 
rpaAHeHTbi. 3to cyiqecTBeHHO aah BHsrajieHHsi peajibHHx jiaHAma(j)THbix CB5i3eH, 
xoTopwe nacTO hmciot mccto He MeacAy cxoahhmh, a MeacAy pa3AHHHHMH, xom- 
njieMeHTapHHMH Apyr APyry ynacTxaMH (ApMaHA, 1975; PeTeioM, 1975). KpoMe 
Toro, no opneHTHpoBaHHHM rpa^aM npoaieacHBaiOTCsi 3axoHOMepHOCTH H3MeHeHHH 
Taxon xapaxTepncTHXH, xax BejiHHHHa- pa3JiHHHH Me^Ay MaxcHMajibHon h 
MHHHMajibHOH MepaMH BxjiiOHeHHfl APyr b APyra oahoh napn npo6HHx nAomaAeii. 
B o6meM ace b MaTpHn,e hcchmmctphhhux Mep BxjnoneHHsi coAepacHTca 6oraTasi 
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HH(J)opMaii,H5i, b onncaHHbix xce BapnaHTax mctoahkh ncnoAb30BaHa jinnib nacrb 
3TOH HH(J)OpMaiJ,HH. 


TeppMTOpMajibHbie eAHHmjbi pacTMTejibHoro noxpoBa KjnoneBoro ynacTxa 

Ha ocHOBe h3ao;kchhoh mctoahkh Ha kaiohcbom ynacTKe 6hao bhacacho 7 
TeppHTopnajibHHx cahhhii; pacraTejibHoro noxpoBa 3 (pnc. 2, r, 3). 

KyCTapHHKOBO-xyCTapHHHKOBHe 3ejieHOMoniHue TyH^pw (7), 
BepxHM HacTb 3anaaHoro cmiOHa. OTAeAbHbie ynacncn TyHAp hmciot AOBOAbHO 
BHCOKHe 3HaneHH5I H MaKCHMaJIbHOro, H MHHHMaJIbHOIX) CXOflCTBa—BKAIOHCHHSI. 

rpaHHii,a c jiecoM no HcnoAb30BaHHUM npH3HaxaM bhacaactcsi 0AHO3HanH0. 

EjioBbie jieca (2), hhxch slsi h cpeAHasi nacra cmiOHa. B u,eHTpajibHOH nacra 
3TOH TeppHTOpnaJIbHOH eAHHHl],H BHAeJIfleTCfl «SWpO» (eJIbHHK c JIHCTBeHHHU,eH 3e- 
jieHOMoniHOH), xapaxTepH3yiomeecfl aoboabho bhcokhmh MaxcHMajibHHMH 3Ha- 
hchhsimh cxoflCTBa—BKjnoneHHfl. MaxcHMajibHue h MHHHMajibHbie 3HaneHHfl cxoact- 
Ba—BKjnoneHHfl coccahhx ynacTKOB c yneTOM o6hjihsi bhaob craHOBsrrcfl oneHb 
hh3khmh npH nepexoAe k BepxHeii nacTH KOHTypa (peflKOCTOHHOMy ejibHHxy h 
ejiOBOMy peflKOJiecbio KeAPOBocTAaHHHKOBOMy), k ero hhxhch nacTH (ahctbchhhhho- 
ejiOBOMy peflKOjiecbio pa3HOTpaBHOMy) h k ynacTxaM Ha 3 tom ypoBHe cmiOHa 
(KaMeHHo6epe30BOMy ejibHHxy TpaBHHO-3ejieHOMOinHOMy). 3HaneHH5i, BUHHCJieHHHe 
no BHflOBOMy cocTaBy, pacnpeAejieHH 6o;iee paBHOMepHo. B 3toh TeppHTopnaAbHOH 
eAHHHii,e pacTHTejibHoro noxpoBa OTHomeHHSi bkaiohchhsi no BHAOBOMy cocraBy Ha- 
npaBjieHbi ot ynacTKOB &Apa k xpaeBHM ynacTxaM, a c yneTOM oShaha bhaob — 
ot xpaeBHx k u,eHTpajibHbiM. OcHOBHasi nacTb 3 toh TeppuTopnajibHOH eAHHHu,H no 
pa3HMM npH3HaxaM Bbmejmjiacb 0AH03HanH0. riojioxeHHe ee hh^khch rpaHHn,n, 
BbmejieHHon no BHAOBOMy cocTaBy, HecxojibKo OTAHnaeTcsi ot rpaHHn,n, buacachhoh 
no o6hahio bhaob (pnc. 2), Bepoarao, 3a cneT nojio^ceHHfl p«Aa npo6HHx iuiomaAeii 
npsiMO Ha rpaHHn,e. rpaHHija (ApeBecHbie xypraHH h jiyroBHe noAsnm) noxa3aHa 
KOHTypoM (01). B n,e;iOM BnpaxteHHOCTb h BepxHeH, h hhxhch rpaHHD, a^hhoh 
T eppHTOpHaJIbHOH eAHHHl],H BHCOKafl. 4 

CpeAHflfl nacTb mnoneBoro ynacTxa npnxoAHTCsi Ha aBjiaio (xapaxTepncTHKy aroro 
AOJiHHHoro npnpoAHoro KOMiuiexca cm. OcnnoB, 19896, 1990). riocTpoeHHbie no 
pa3HHM npn3HaxaM cxcmh b 3toh nacTH KjnoneBoro ynacTxa hmciot Meamy co6oh 
3HanHTeAbHHe pa3jiHHHH. B to BpeMH Ha pa3HHx cxeMax ecTb coBnaAaiomHe 
OTpe3KH rpaHHD, h aHajiorHHHHe ynacTKH TcppHTopnajibHbix cahhhii,. MHorne rpaHHii,bi, 
KOTopHe jinnib (JjparMeHTapHo HaMenuiHCb b BapnaHTe mctoahkh, OTpaxeHHOM Ha 
pnc. 2, A — B , BHAejimiHCb b 6o;iee A^TajibHOM BapnaHTe mctoahkh (pnc. 1), T.e. b 
cpeAHeii nacTH mnoneBoro ynacnca bhhbhjiocb HecKOAbKo HHBapnaHTHHx 5mep 
TeppnTopHajibHHx cahhhii, (moxobhc 6oAOTa, jiyroBo-nycromHHH ynacTOK) h (Jipar- 
mchtob rpaHHD, (Me^Ay oahothhhumh 6ojiothhmh MaccnBaMH, Meamy AyroBO-nyc- 
TomHHM ynacTKOM h 6ojioTaMH), HaMeTHjiacb rpaHHD,a Me^Ay AyroBO-nycTomHHM 
h jiyroBHM ynacTKaMH. KpoMe Toro, Ha cxeMax, cocraBjieHHux Ha ochobc MaKCHMaAb- 
Horo cxoACTBa —bkaiohchhh c yneTOM o6hahh bhaob, bhhbhahcb hh3hhhhc 6oAOTa 


3 IIoHATHe ^TeppHTopwajibHaji eaHHHua pacTHTejibHoro noxpoBa^ 3^ecb Hcnojib3yeTCfl b KanecTBe 
Haw6ojiee o6mero noHsiTHsi ;yisi o6o3HaMeHnsi yqacTKOB pacTHTejibHoro ooKpoBa caMoii pa3How pa 3 MepH 0 CTH, 
4>HTOueHOTHqecKOH npnpoflbi, cTpoeHHsi h T.n. AHajiomqHoe noHHMaHne 3Toro TepMHHa b sibhom bmac 
ecTb b pa^e pa6oT (AjiexcaHApoBa, 1969; KaTeHHH, 1988). 3ia CTaTbH nocBsimeHa BbiaejieHHK) KOHKpeTHbix 
TeppHTOpnajibHbix cahhhu (^ajiee npwBefleHa hx xapaxTepwcTHKa). IIpo6jieMa THnH3auHH TeppHTopnajibHbix 
eflMHMu, He 3aTparHBaeTcsi 

4 IIoHsiTHe «BbipaxceHHOCTb rpaHMUbi» B6npaeT b ce6a noHBTMsi npocTpaHCTBeHHOM pe3xocTH rpaHMUbi 
h THnojiorHqecKoft KOHTpacTHOCTH CMexcHbix TeppHTopnajibHbix eAHHHu (BnHorpaAOB, 1978). Ha 
paccMaTpMBaeMOM xjiioqeBOM yqacTxe ABa HanMeHee pe3xnx OTpe3xa rpaHnu, noxa3aHbi KOHTypaMH, Apyrne 
rpaHnpbi b a^hhom Maciirra6e M3o6paxceHbi ciuiouihumm amhmsimm. 


9* 
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Phc. 3. TeppHTopHajibHbie eaHHHUbi (7—6) pacTHTejibHoro noKpoBa miioqeBoro yqacTKa. 

XapaicrepHCTHKa TeppHTOpHajn>HMX eflHHHit npHBqaeHa b TeKcre. 


(PHC. 2, B, B). Ha aroft ochobc b aaaae 6 hjih BuaejieHH oiesyiomHe TeppHTopnajibHue 
eAHHHD,H pacTHTejibHoro nOKpOBa. 

M 0 X 0 B 0 -pa 3 H 0 TpaBHHe jiyra c ynacTxaMH nycTomHHx jiy- 
tob h pa 3 HOTpaBHHx 3 apocjieii xyCTapHHKOB (5), nuieifaj) cmiOHa. 
CoceAHHe ynacTKH hmciot MeatAy co 6 oh HeBHCoxoe cxoactbo BKjnoneHHe, ho h 
pe 3 KHx pa 3 jiHHHH hct. rpaHHija co cjieayiomeH TeppHTopHajibHOH eAHHHU,eii HaMe- 
naeTCfl 0AH03HanH0 (ho He bo Bcex BapnaHTax mctoahkh BbmejiHjiacb) no bccm 
Hcno;ib 30 BaHHHM npH3HaxaM (pnc. 2). rpaHHii;a c 6o;iOTaMH He Bbme^Hjiacb, BepoHrao, 
noTOMy, hto HeKOTopue norpaHHHHbie npo6Hbie ruiom,aAH nonajin HenocpeACTBeHHo 
Ha rpaHHijy h hmciot 6 jih 3 khc 3 HaneHHH cxoACTBa —bkjhohchhh c coccahhmh npoo- 

HHMH IUIOmaAHMH o6eHX TeppHTOpnaJIbHHX eAHHHIi;. 

IlycToinH c ynacT h e m nycTomHHx jiyroB (4) , nmeiiq) cmiOHa h 
KOHyC BHHOCa. 5 IaPO H rpaHHU,H Ha 60JIbm0M npOTiCKCHHH 3T0H TeppHTopHajibHOH 
eAHHHH,bI no HCn0JIb30BaHHHM npH3HaxaM HaMCTHJIHCb 0AH03HaHH0. Cxoactbo bkjiio- 
iieHHe coceAHHX ynacTKOB ot hh3koto ao bhcokoto, oneHb pe3KHX pa3JiHHHH hct. 
HacTb rpaHHu.M c 6ojiOTaMH HMeeT 3HanHTejibHyio mHpHHy h npeACTaBjieHa nepe- 

XOAHHMH KOM6HHail,HflMH (02). 

TpaBsiHHe 6o;iOTa c ynacTHeM jiyroB h xycTapHHKOB (5), aho 
AOjihhm. 3Ta TeppHTopnajibHaa eAHHHiia 0AH03HanH0 BbMBHjiacb Ha cxeMax, cocraB- 
jieHHMx c yneTOM o6hjihh bhaob (pnc. 2, B, B). Ha cxeMax, nocrpoeHHHx no 
BHAOBOMy cocTaBy, rpaHHii,a stoh TeppHTopHajibHOH cahhhiih c nepexoAHHMH oojio- 
xaMH MeHee BbipaaceHa h bmhbjihctch jramb npn 6ojiee A^TajibHOM aHajiH3e. B 3Ty 
TeppHTopnajibHyio eAHHHijy bkjhohch y3KHH ynacTOK c npeo6jiaA3HHeM TpaMHbix 
6 ojiot, HaxoA^m,HHCH MexcAy nycTomaMH h moxobhmh 6ojiOTaMH, kotophh, no- 
BHAHMOMy, He BHHBHjicfl H3-3a AOBOjibHO peAKoro pacnojioaceHHH npo6HHx iuiomaAen. 
Cxoactbo—BK jnoneHHe coccahhx ynacTKOB cpeAHee h bhcokoc, oco6chho pe3xnx 
pa3JIHHHH HeT. 
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MoxoBHe 6o;ioTa c ywacTHeM tp^bahux 6ojiot h Kyc- 
TapHHKOB (6)y A HO flOJIHHfcl. B IjejIOM MOXOBMC 60 JI 0 Ta Ha pa3HMX cxeMax Ha- 
MCTHJIHCb CXOAHO. BblAeJIHJIOCb HCCKOJIbKO KOHTypOB, HCKOTOpbie H3 HHX XOpOHIO 
COOTB eTCTB y IOT OTflejIbHHM BbinyKJIbIM TOp^HHHKaM. HefXXJIbHIHe TOp(J)5IHHKH H 
oTflejibHHe oTpc3KH rpaHHii; 6ojiee xpynHHx top<J)sihhkob He BHAejimiHCb b 3HanHTejib- 
hoh cTeneHH H3-3a nojioaceHHsi Ha He6ojibnmx ynacTxax jramb 1 — 2 npo6Hnx iuio- 
maAeii hjih npnrpaHHHHoro nojioaceHHsi HexoTopbix H3 iuiomaAen. (Ha pnc. 2, r 
OTAejIbHbie TOp4)flHHKH pa3ACJICHH nyHKTHpOM). CxOACTBO—BKJIIOHeHHe COCeAHHX 
ynacTKOB b ochobhom cpeAHee h HH3Koe, ecrb pe3KHe pa3jiHHHsi. 

JI HCTB eHHHMHbie peAKOJieCbe H p e A H H a KCAPOBOCTJiaHHKO- 
bh e 3ejieHOMomHHe (7), boctohhhh ckjioh. Cxoactbo—BK jnoneHHe coccahhx 
ynacTKOB npenMymecTBeHHO BbicoKoe. Oco6chho pe3KHx pa3jiHHHH hct. BHpaaceH- 
HOCTb rpaHHD,H A&HHOH TeppHTOpHajIbHOH CAHHH1],H C COCCAHeH (TpBBSIHHMH 60 JI 0 TaMH) 

Ha kjhohcbom ynacTKe HaH6ojibmasi. 


CpaBHeHMe cxeM CTpoeHHa pacTMTejibHoro noxpoBa KjnoneBoro ynacTKa 

CpeAH Hcnojib30BaHHHx BapnaHTOB mctoahkh ecTb TaxHe, KOTopHe pa3JiHHaiOTcsi 
TOJIbKO KaKHM-TO OAHHM yCJIOBHCM npH HAeHTHHHOCTH npOHHX. 3t0 n03B0JISieT B 
paMKax AaHHOH mctoahkh tohho ou,eHHTb BjiHHHne MeHHiomerocfl ycjiOBHH Ha nojiy- 
neHHbie cxeMH cTpoeHHH pacTHTejibHoro noKpoBa. ripoBCA^Hbi nonapHoe cpaBHeHHe 
cxeM, nocTpoeHHHx no TpeM npH3HaxaM, Ha ochobc MaKCHMajibHoro cxoACTBa —bkjiio- 
neHHH (ohh H3o6paaceHM Ha pnc. 2, A — B ), h TaKoe ace nonapHoe cpaBHeHHe 
aHajiornHHHx hm Tpex cxeM, nocTpoeHHHx Ha ochobc MHHHMajibHoro cxoACTBa — 
BKjHoneHHH. CpaBHeHHe npoBOAHJiocb no npn3HaKy HajiHHnsi—OTcyTCTBHsi aHa- 

JIOFHHHMX Ayr. fljISI CpaBHCHHfl BblSpaHO HCCKOJIbKO K03(Jxi)Hn,HeHT0B COOTB eTCTB HH 

(rieceHKO, 1982), cpeAH kotophx ecTb a6cojnoTHHe h oraocHTejibHHe, y^HTHBaiomHe 
h He ynKTHBaiomne mieTKy d HerapexnojibHOH Ta6jiHn,H, chmmctphhhhc h 
HecHMMeTpHHHHe: K x = b + c, K 2 = a! (a + b), K 3 = a/(a + c), K 4 = a/(a + b + 
+ c), K s = (a + d)/(a + b + c + d), K 6 = (ad + bc)H(a + b){a + c)(£ + d){c + d) , 
rAe a, b 9 c — 3HaneHHfl HeTHpexnojibHOH Ta6jran,H. B a^hhom cjiynae a — hhcjio 
A yr, KOTopHe b A»yx cpaBHHBaeMHx cxeMax 3aHHMaiOT oaho h to ace nojioaceHne 
(cB£3MBaiOT Ty ace napy iuiomaAOK); b h c — hhcjio Ayr, KOTopHe npeACTaBjieHH 
b oahoh cxeMe, a b APyroii cooTBeTCTByiomne hm Ayrn oTcy tctb y iot ; d — hhcjio 
nap coceAHHx iuiomaAOK, MeacAy kotophmh b o6enx cpaBHHBaeMHx cxeMax Ayrn 
OTcyTCTByiOT. 3HaneHHH Tpex H3 sthx K03(Jx|)HLi,HeHT0B npHBeAeHbi b Ta6jiHii,e. 

CpaBHeHHe noKa3ajio, hto cxeMH, nocrpoeHHHe Ha ochobc oahhx h Tex ace 
npou,eAyp, ho no pa3HbiM npn3HaxaM, b bhcokoh CTeneHH cxoahh. Han6ojiee cxoahh 
M eacAy co6oh cxcmh, nocTpoeHHbie c Hcnojib30BaHneM o6hjihh bhaob. B MeHbmeii 
CTeneHH c xaacAOH H3 hhx cxoAHa cooTBeTCTByiomaa cxeMa, nocTpoeHHaa no BHAOBOMy 


3HaqeHH5i Koajx^MUHeHTOB npn cpaBHeHHH cxeM CTpoeHHsi pacTHTejibHoro noxpoBa miiOMeBoro yMacnca 


K034xl»mHeHTbI 

CXBMU MaKCHMajibHoro CXDACTBa—BKJH04eHH9 

CXEMU MHHHMajibHoro CXO^CTBa—BKJIIOWeHHi] 

B 

B 

B 

B 

Ka 

A 0.63 

0.63 

A 0.71 

0.67 


B 

0.68 

B 

0.82 

Ks 

A 0.78 

0.79 

A 0.86 

0.84 


B 

0.83 

B 

0.92 

K6 

A 0.57 

0.58 

A 0.72 

0.67 


B 

0.66 

B 

0.84 


IlpHMe'iaHMe. EyKBaMM o6o3HaqeHbi cxeMbi, nocTpoeHHbie Ha ochobc pa3Hbix npM3HaxoB: A — 
BMflOBoro cocTaBa, B — o6mjimsi bm^ob OTHocHTejibHo cyMMbi o6hjimm bmaob ^aHHoro coo6u;ecTBa, B — 
o6mjimh bm^ob. 
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cocTaBy. CpaBHCHHC TaxnoKa3ajio, hto napbi cxeM, iioctpochhuc na ochobc 
MHHHMajibHoro cxoacTBa—BKjiio'ieHHfl, name 6o;iee cxoahh Me*my co6oh, hom ana - 
jiorH^HHe hm napbi cxeM, nocTpocHHbic no MaxcnMajibHOMy cxoacTBy—BxjnoneHHio 
(cm. Ta6jinu l y). 


SaxjuoHeHMe 

Otmcthm HexoTopHe xapaxTepHbie nepTH H3jioxeHHon mctoahxh, hto no3BOJiHT 
onpeAejiHTb c(|)epy ee u,e;iecoo6pa3Horo npHMeHeHnsi. MeTOflnxa no3Bo;isieT pac- 
CMaTpnBaTb pacTHTejibHHH noxpoB xax nojie 3HaHeHHH cxo^CTBa—BxjnoneHHsi, bh- 
AejiflTb TeppHTopna^bHHe eflHHHijbi n rpamujH, Bbi5iBji5iTb nepapxnqecKHe 3axoHO- 
McpHOcra, Becra aHajiH3 b apyrax acnexTax. ripn 3tom MoryT Hcnojib30BaTbca pa3Hbie 
npn3Haxn pacTHTejibHOcra. B ocHOBe aHa;iH3a — TeppnTopnajibHO ynopimoneHHbie 
MHoxecTBa npo6Hbix iuionjaAen n napHHX oTHomeHnn Meamy hhmh. HecnMMeTpnnHHe 
MepH BKJIIOneHHfl flaiOT B03M0;KH0CTb OTpa3HTb OTHOineHHfl CXOACTBa, BXJIIOneHHfl, 
cxoACTBa—BXjnoneHHfl. Axn,eHT Ha cpaBHeHne TeppnTopnajibHO coceflHHx npo6HHx 
iuiomaAen BeaeT x BbmejieHHio TeppnTopna^bHHx eflHHHn, Ha ochobc xax BHyTpeHHero 
CTpoeHHA nocjieflHHx, Tax h HecnocpeacTBeHHoro hx oxpyaceHHsi. ripn aHa;iH3e 
TeppHTopnajibHHx eflHHHii, npeAnojiaraeTca oahobpcmchhuh aHajiH3 rpaHHii,, h Ha- 
o6opoT, hto Heo6xoAHMO rjisi 6ojiee nojmoro OTpaxceHHH cTpoeHHH pacTHTejibHoro 
noxpoBa. H3o6pa3HTe;ibHHe cpe^CTBa TeopnH rpa<|)OB no3Bo;isnoT Harji5mHO npeacTaB- 
jiflTb TeppHTopnajibHHe 3axoHOMepHoc™. Ka^abin mar $opMajibHoro aHa;iH3a jierxo 
HHTepnperapyeTCfl. Bee axo aaex B03Mo;xHocTb Becxn aHa;iH3 TeppHTopnajibHoro 
CTpOeHHfl pacTHTejibHoro noxpoBa C MHHHMaJIbHHM a6cTparHpOBaHHeM OT HHflHBHAy- 
ajibHbix oco6eHHOCTeH h ^jiHxejibHUM oxpa^xeHHeM 3axoHOMepHocxeH xoHxpeTHHx 
ynacTxoB. 

OcHOBHbie nojio^ceHHfl H 3 Jio^xeHHon MexoAHKH 6buih Hcnojib30BaHH h npH xane- 
CTBeHHOM aHajiH3e pacTHTejibHoro noxpoBa cymecTBeHHo 6ojibmeii TeppnTopHH. Ha 
aapo(t)OTOCHHMxax, nojieBHx xapTocxeMax h jiaimmacjmibix CHHMxax Ojiaroaapa 6ojib- 
mOH XOHTpaCTHOCTH paCTHTCJIbHOCTH OXa3aJIOCb B03M0^CHHM pa3JIHHHTb HCCXOJIbXO 
rpaAan,HH cxoacTBa—BXjnoneHHH coceflHHx ynacTxoB pacTHTejibHoro noxpoBa. 3th 
nopnflxoBHe ou,eHXH h 6hjih Hcnojib30BaHH, corjiacHO H3Jio;xeHHOH MeTOflnxe, rjisi 
BbmejieHHA TeppHTopnajibHbix eflHHHu, npn cocxaBjieHHH xapxbi pacTHTejibHoro noxpoBa 
oceBon nacxH xp. 5lM-AjiHHb b Macnrra6e 1 : 25 000 (OcnnoB, 1990). 

Si Ojiaro^apeH A.B. Die6oBy h B.H. CeMXHHy 3a o6cyameHHe HexoTopHx BonpocoB, 
H.A. MnxajieBOH h I\A. TojicTOyxoBOH 3a noMom;b b noaroTOBxe pyxonnen. 
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I. T. FEDOROVA. A BORHIDI. PHYTOGEOGRAPHY AND VEGETATION ECOLOGY OF CUBA. 1991 

B 1991 r. b BeHrpnH 6njia ony6jinxoBaHa MOHorpa<J>H5i H3BecTHoro BeHrepcKoro 
6oTaHHKO-reorpact)a A. Borhidi «OHToreorpa<i>H5i h 3kojioihh pacTHTejibHOCTH Ky6fci». 
KHHra HBHjiacb pe3yjibTaT0M iiouth 25-jieranx nccjieAOBaHHH aBTopa. H3flaHa OHa 
Ha amviHHCKOM si3Hxe, o6beM 857 c. KHHra npexpacHO HjunocrpHpoBaHa u,BeTHbiMH 
h uepH0-6e;iHMH (J)OTorpa(J)HflMH, AaiomHMH npe^craBjieHHe o Han6ojiee pacnpocr- 
paHeHHHx THnax xy6nHcxoH pacTHTejibHOCTH, aoMHHaHTax, xapaxTepHwx BH^ax h 
HHAHKaTOpHHX paCTCHHflX. TeKCT COnpOBO^CflaeTCfl MHOrOHHCJieHHHMH KapTOCXeMaMH, 
rpa(J)HxaMH h Ta6jiHii,aMH, coaepxaujHMH pa3H0cropoHHHe xapaxTepncraxH 
pa3jiHUHHx KaTeropnii pacraTejibHocra h cocTaBjisnomnx axorona. 

KpaTxasi aBTopcxafl aHHOTaijHsi, noMeiuemiasi Ha BHyTpeHHeii uacra cynepo6- 
jioxxh, a aeT o6mee npeACTaBjieHHe o coAepxaHHH KHHra. fjiaBHaa TeMa H3flaHHoii 

MOHOrpa(J)HH — aHaJIH3 B3aHMOCB5I3eH Me*fly KJIHMaTOM H 30HajIbH0H paCTHTejIbHO- 
CTbio, a Taxxoppejismnn Meayjy nouBaMH h pacTHTejibHMMH coo6mecTBaMH. 
3HauHTe;ibHoe Mecro b pa6oTe 3aHHMaeT noApo6HUH aHajiH3 xy6nHcxoH (frjiopbi. 
flaHo ACTajibHoe onncaHne reoboTaHHuecxnx paiiOHOB Ky6w, hx reorpa<{)HH, xjiHMaTa, 
nouB h pacTHTejibHOCTH. yxa3aHu BaxcHeifnine TeppHTopnH, noAJie;xaiu;He oxpaHe. 
OCHOBHbie THIIbl paCTHTCJIbHOCTH OCTpOBa OTpa^XeHH B TCXCTe H Ha XapTe pacTHTejib¬ 
HOCTH. 

UccjieflOBaHHH (JjjiopH h pacTHTejibHOCTH Ky6bi HauaTH aBTopoM b 1965 r. h 
nepBOHauajibHo 6hjih ocHOBaHbi Ha HMeiomHxcfl ny6jiHxan,H5ix, AOBOjibHO ofimnx, 
Aaiomnx npeACTaBjieHHe o Tponnuecxoii pacTHTejibHOCTH. IlepBafl 3xcneAHu,HOHHa5i 
noe3AKa Ha Ky6y A. Borhidi 6huia npeAnpHHOTa b 1969 r. h AJimiacb 14 MecsmeB. 
TjiaBHaH u,ejib nojieBHx nccjie^oBaHHH 3axjnoqajiacb b cocraBjieHHH xapTbi pacTHTejib- 
hocth Ky6fci b MacmTa6e 1 : 1 000 000. Bo3o6hobhjiho> nojieBbie pa6oTH b 1974 r. 
h npoAOJixajiHCb 6ojiee 2 jieT. B stot nepnoA ocymecTBjisuiocb H3yueHHe TponHuecxHx 
BeuH03ejieHbix jiecoB no nporpaMMe « I lejioBex h 6noc(t)epa» Ha HCCJieAOBaTejibcxoH 
CTaHii,HH b Cbeppa ACJib Po3apno. OaHOBpeMeHHo cocraBjisuiacb xapTa pacTHTejibHOCTH 
Ky6H b Macnrra6e 1 : 500 000. 

Bojibmoe BHHMaHHe yAejiMocb 6HoxjiHMaTHuecxHM nccjieAOBaHHsiM, xpaime He- 
o6xoahmhm rjm cocraBjieHHH xapra ecTecTB chhoh noTeHijHajibHOH pacTHTejibHOCTH, 
nocxojibxy 3/4 xy6nHcxoH TeppHTopnH b Hacroamee BpeMsi 3aH5iTO btophhhmmh 
coo6m;ecTBaMH. 

A. Borhidi npoaHajiH3HpoBaji Bee BHcrnne pacreHHfl xy6HHCxon (Jxropbi h hx 
npHHaAJieJKHOCTb X TOH HJIH HHOH 2KH3HCHHOH 4>OpMe. IlpH 3TOM 3a OCHOBy 6bUIH 
B35ITbI H HeCKOJIbXO H3MCHeHH B COOTBCTCTBHH CO CneU,H(J)HKOH BHAOB CymeCTByiOIUiHe 

KjiaccH(J>Hxau;HH ^KH 3 HeHHbix (J)opM (Raunkiaer, 1934; Ellenberg, Mueller-Dombois, 
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1966). OcHOBHBasicb Ha nojiyneHHOM Maxepnajie, aBTop cocxaBHji nepBHH axo- 
jiorHHecKHii cneKTp xy6nHcxoH (J)jiopH. 

3HaHHTMbHoe MecTO b KHHre 3aHHMaeT aHajiH3 reorpacjmn pacxeHHH ocxpoBa. 
Borhidi pa3pa6oxaji HOBoe <t>Hxoreorpa<t>HHecxoe paiiOHHpoBaHHe Ky6H c ynexoM h 
aHajiH30M MaTepnajiOB npeAHAymnx HccjieaoBaxejieH. 

OcHOBHasi 3 a#aHa npoBe^eHHbix aBTopoM nccjie^oBaHHH 3axjnoHajiacb b BbisiBjieHHH 
coBpeMeHHoro noxeHijHajia ecxecxB chhhx pacTHTejibHbix pecypcoB, hxo hbjihctch 
H ayHHoii ochoboh jyia hx oxpaHM h pan,HOHajibHoro xo3fiHCXBOBaHH£. fljisi ycxaHOB- 
jieHHfl nepBHHHOH pacxnxejibHocxH oxyjibTypeHHHx 3eMe;ib Hcnojib30BaHH Maxepnajin, 
xapaKTepH3yK)miHe 6HoxjiHMaxHnecxHH noxeHii,Haji ocxpoBa. C 3 xoh ijejibio 6 hjih 
cocxaBjieHH HOBasi xapxa oca^KOB Ky6H h xapxa boahoix) 6ajiaHca (oca^KH—ncna- 
peHHe). Ha ocHOBaHHH 217 xjiHMaAnarpaMM, nocxpoeHHbix c Hcno;ib30BaHHeM nojiy- 
MeHHbix aaHHbix no MexoAy TocceHa, ycxaHOBjieHH xnnH miHMaxa Ky6bi, npo- 
aHajiH3HpOBaHO hx xeppHxopnajibHoe pacnpeAejieHHe, noAroxoBjieHa HOBasi 
6HomiHMaxHHecKafl xapxa Ky6H. Rjisi bhabjichha xoppe^smnH Meamy xjiHMaxoM h 
pacxHxejibHocxbio aBxopoM oxapaxxepH30BaHO 11 6HoxjiHMaxHnecxHx xoMiuiexcoB h 
xpaHcexx pacxHxejibHOCXH. nojiyneHHHe MaxepnajiH no3BOjmjra BoeexaHOBHXb h axc- 
xpanojinpoBaxb Ha o6mHpHyio xeppHxopnio ocxpoBa noxeHijHajibHyio ecxecxBeHHyio 
pacxHxejibHOcxb, H3MeHeHHyio nejioBexoM, h cocxaBHXb xapxy pacxHxejibHocxH Ky6bi. 
BHOKAHMaXHHeCKHe HCCJieAOBaHHfl nOCJiy^CHJIH OCHOBOH H COCXaBJieHHH 3X0- 

jiorHHecxoif xapxH Ky6w. 

KHHra cocxohx H3 rnecxH BecbMa coAepacaxejibHbix nacxeii (rjiaB). B nepBoif 
nacxH xhhih, h33b3hhoh «BHOxjiHMaxHHecxHe ocHOBbi», npHBeAeHa noApo6Haa xa- 
paxxepncxHxa 4> H 3Hxo-reorpa(|)HHecxHx oco6eHHocxeH ocxpoBa. B Hee bxoa«x opo- 
rpact)H5i, r»mporpa4)Hfl, xapaxxepHcxnxa xy6npcxoro xjiHMaxa. H3jiaraexcsi xoHU,enu,H5i 
SHoxjiHMaxojiorHH, CBH3b 6H0xjiHMaxa h pacnpeAejieHHe pacxeHHH. OxAejibHaa rjiaBa 
b 3xoh nacxH coaepacHx MaxeMaxHnecxoe BnpaxeHHe rjix xjiHMaxHHecxnx xapax- 
xepncxHx. 

B pa3Aejie, Ha 3 BaHH 0 M «B3aHMOCBsi3H xjiHMaxa h pacxnxejibHocxH», paccMaxpraa- 
ioxcsi xoppeji5iij,H5i Me^ay reorpa^nqecxHMH oco6chhocxsimh xjiHMaxa h pacxnxejib- 
Hocxbio, a xaxace pa3Hoo6pa3He 30HajibH0H pacxnxejibHocxH b cc3ohhom xponn^ecxoM 
xjiHMaxe. 

Bxopasi nacxb khhfh nocBsmjeHa B3aHMOCBSi3H Meamy noHBOH h pacxnxejibHOCXbio 
Ky6u. HaHHHaexca OHa c aHajiH3a cymecxByiomHx noHBemibix xjiaccH^HxaixHH rjisl 
AaHHOH xeppnxopHH. B xa6jiHi;e, Ha3BaHH0H «KoppejiHii,HH Meamy pacxnxejibHocxbio 
h xnnaMH noHB Ky6H», yxa3aHH ochobhhc (^H3H0H0MHHecxne noApa3Ae;ieHH5i 
pacxnxejibHocxH h cooxBexcxByiomHe hm noHBeHHue xaxeropHH, corjiaCHO pa3JiHHHHM 
KjiaccH(J)HKaD,HflM now. OcHOBHoe BHHMaHHe yaeaeHO noHBemibiM xnnaM, Ma- 
xepHHCxoii nopofloii xoxopwx abjishoxch mnpoxo pacnpocxpaHeHHHe Ha Ky6e pa3H0- 
o6pa3HHe ccpncHXHHH. flexajibHO pacCMOxpeHH oco6chhocxh h xapaxxepHHe nepxH 
cepneHXHHOBOH (Jxnopbi Ky6H. 

B oxflMbHoii rjiaBe aHajiH3Hpyexcsi nponcxoxAeHHe xy6nHcxHx caBaHH. PaccMOx- 
peHM xoHii,eni;HH pa3jiHHHHx aBxopoB Ha axy xeMy. flpHBeAeHa xjiaccH(t)Hxaij,HH 
xy6nHcxHx caBaHH, BHnojraeHHasi aBxopoM BMecxe c Herrera, ocHOBaHHa^ Ha 
4)H3HOHOMHqecKHx xpHxepH5ix. Hoapo6ho oxapaxxepH30BaH xa^nii xnn caBaHH. B 
xexcxe npHBeAeHa cxeMa coBpeMeHHoro pacnpeAejieHHa caBaHH b npeaejiax Ky6H. 

Tpexbfl nacxb khhfh nocB5imeHa (t)HxoreorpacJ)HH Ky6bi. HaHHHaexca OHa c pa3- 
Aejia, coAep^camero onncaHHe xH3HeHHnx ({x)pM, hx xjiaccH(})HKai],HH h 6HOJiorHne- 
cxoro cnexxpa (J)jiopbi. BHnojmeH 6oxaHHxo-reorpa(|)HHecxHH aHajiH3; pe3y;ibxaxH 
ero noMemeHH b xexcxoBoii xa6jiHii,e. Oco6hh pa3Ae;i nocBsmjeH nponcxo^ACHHio 
(J)jiopH Ky6w. 

BoxaHHxo-reorpa4)HHecxoe paiiOHHpoBaHHe, paccMoxpeHHoe b qexBepxoif nacxn, 
BunojiHeHO aBxopoM Ha ochobc 4)jiopHCXHHecxHx, reo6oxaHHnecxHx, reorpa(|)HHecxHx, 
reojiorHHecxHX h noHBeHHHx xapaxxepncxHx. Borhidi xpnxHnecxH nepecMOxpeji paHee 
BbinojraeHHbie APyrHMH aBxopaMH cxeMbi 6oxaHHxo-reorpa(|)HHecxoro paifOHHpoBaHHsi 
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Ky6n. BuAejieHM 3 no^npoBHHii,HH , 9 ceKTopoB h 36 <t>jiopHCTHnecKHx peniOHOB. 
IlpHBeAeHo KpaTKoe onncaHne reorpa<J>HHecKHx oco6eHHocreH, miHMaTa h pacraTejib- 
hocth Kaacfloro (JjjiopHCTHqecKoro pernoHa. 

Ha ocHOBe aBTopcxoro rep6apHoro MaTepnajia (20 000 3X3. pacTeHHH) onncaHO 
5 hobhx poflOB, 6ojiee 350 bh^ob, no^BimOB h pa3HOBHjjHocreH. 

KapTe pacTHTejibHOCTH Ky6H, coct 3 bjichhoh b MacmTa6e 1 : 250 000, nocBsrajeHa 
nsrrasi nacrb khhth. Ha 3 toh xapTe noxa3aHO 37 pa3jiHHHHx xaprapy cmux noapa3- 
aejieHHH. KpynHHe noflpa3flejieHHsi jiereHflH, a hx 11, ocHOBaHH Ha axojioro- 
4)H3HOHOMHHeCKHX XpHTepHSIXI 1 — BJiaJKHHe HJIH AOJK£eBHe Jieca, 2 — CC30HHbI€ 
BeHH03e;ieHue, 3 — nojiyjiHcronaflHHe, 4 — TponHnecxHe xapcroBHe, 5 — cyxne 
jieca h xapcTOBbie peaxojiecbsi, 6 — nojiynycTHHHasi pacTHTejibHOCTb, 7 — ropHHe 
BeHH03ejieHbie KycrapHHKOBHe peaxojiecbsi h nan^n, 8 — TponHHecxne xbohhhc jieca, 
9 — caBaHHa, 10 — npecHOBOflHasi pacTHTejibHOCTb, 11 — npn6pe;xHa5i pacraTejib- 
Hocrb. flajiee b Texcre nam noapo6Hasi xapaxTepHcraxa BbmejieHHHx xaTeropHH 
paCTHTCJIbHOCTH C OIIHCaHHCM COCTaBa, (JX)TOrpa(J)HHMH flOMHHHpyiOmHX BHJJOB, CTpyK- 
TypHHMH npO(t)HJIflMH. 

KapTa pacTHTejibHOCTH b iibctobom HcnojiHeHHH npnjioxeHa k tckctoboh qacra. 
Ha o6paTHOii cropoHe xapra noMemeHH BHnojiHeHHHe A. Borhidi BMecre c apyniMH 
aBTopaMH xapTocxeMa (f)HToreorpa(t)HHecKHX paiiOHOB Ky6H, axojiorHHecxasi xapTa, 
KjiHMaTHqecxafl xapTa boahoix) 6ajiaHca, 6HOxjiHMaTHHecxasi xapTa Ky6H b nepHO- 
6cjiom BapnaHTe. 

H 3 5 cymecTByiomHx xapT pacTHTejibHOCTH Ha TeppHTopnio Ky6H npeflCTaBjieHHasi 
xapTa HBjiaeTCH Han6ojiee HH(j)opMaTHBHOH. OHa 6mia Hcnojib 30 BaHa hbmh npn 
cocraBjieHHH «KapTH pacTHTejibHOCTH MHpa» b MacmTa6e 1 : 60 000 000 ajih aTjiaca 
«npnpoAHafl cpejja h cctcctbchhuc pecypcH Mnpa», noaroTOBjieHHoro x H3AaHHio 
HHCTHxyTOM reorpa(|)HH PAH. 

BnepBue Ha 3toh xapTe 6jiaroaapsi xjiaccH({)HxaD,HH, pa3pa6oTaHHon A. Borhidi, 
AeTajibHO noxa3aHa jiecHaa pacTHTejibHOCTb. BbmejieHH nocrosiHHOBJiaJKHHe jieca, b 
xoTopue BonuiH npeflropHbie BjiajxHne, cxjiepo<J)njibHbie ropHHe AoxaeBne Ha cep- 
neHTHHax h HH3xopocjiHe jieca. Abtopom o6ocHOBaHO cymecTBOBaHHe Ha Ky6e ce- 
3ohhux BeHH03ejieHHx jiecoB, Koropne AH(JxJ)epeHD,HpoBaHbi Ha ce30HHbie BeHH03e- 
jieHbie jieca hh3mchhoctch h npearopHHe. IIojiyjiHCTonaflHHe jieca BxjnonaiOT b c e6si 
Me30(J)HTHHe nojiyjiHcronaAHHe h xcepo<t>HTHHe jieca. 

TponHHecxHe jieca noapa3flejieHH Ha 3anaflHO-xy6HHCKHe BapnaHTH 6oraTHx h 
6eAHHx xapcroBHx jiecoB, BOCTOHHO-xy6HHcxHe xapcTOBbie jieca h ropHHe xapcTOBHe 
jieca. 

Cyxne jieca h xycrapHHxoBHe 3apocjiH BxjnonaiOT b ce6si cyxne BeHH03ejieHHe 
jieca, cyxne KOJiionne xycrapHHxoBHe 3apocjiH Ha H3BecTHsixax, cyxne xojnonHe 
KycrapHHKOBHe 3apocjm Ha H3BecnisiKax h Ha cepneHTHHax, nojiycyxHe BenH03ejieHHe 
KycrapHHKOBHe 3apocjiH. 

TponnqecKHe XBOHHHe jieca, npeflcraBjieHHHe cocHsixaMH, AH(JxJ)epeHD,HpoBaHH 
Ha 5 xaTeropHH: cochobhc peaxojiecbsi Ha 6ejinx necxax H3 Pinus tropicalis; pe^- 
KOjiecbfl H3 P. tropicalis, P. caribaea Ha cjiaHii,ax; jieca H3 P. caribaea Ha cepneHTHHax; 
jieca ropHHe; jieca nanoporaHxoBO-cocHOBHe. 

B nacTH, nocBHmeHHOH xapTe, ecn> pa3fleji o KjiaccH({)HKau,HH ochobhhx ranoB 
jieca Ky6n. Kax h3bcctho, xapropoBaHne h xjiaccH({)HKau,H5i BjiaxHHX TponnqecxHx 
JiecoB BecbMa 3aTpy/jHHTejibHH H3-3a hx (JjjiopHCTHHecxoro 6oraTCTBa, HBjmiomerocfl 
npHHHHOH BHCOKOrO pa3HOo6pa3HH paCTHTejIbHHX aCCOIl,Hail,HH. JXna KJiaCCH(J)HKatI,HH 

pacTHTejibHOCTH 6njia nocrpoeHa nncjiOBasi MaTpHu,a, npoaHajiH3HpoBaHHasi no 3 
napaMeTpaM — (JuiopHcranecKOMy cocraBy, cnexTpy )KH3HeHHHx (Jx>pM h xpoho- 
jiorHnecxoMy cnexTpy. JXjisi o6pa6oTKH MaTpmi,H ncnojib30BaHa KOMnbiOTepHaH 
TexHHxa. 

IlocjieAHsiH, niecTaa nacTb hocht Ha3BaHHe «CHcreMaTHHecxaa cjiy^6a pacrHTejib- 
hhx coo6mecTB». Ony6jiHKOBaHHHH cHcreMaTHHecxHH o63op ocHOBaH Ha MaTepnajiax 
reo6oTaHHnecxoH cbeMxn, BHnojiHeHHOH A. Borhidi BMecre c apyrHMH Hccjie^OBaTe- 
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jiflMH (O. Muniz, E. Del-Risco, R. Capote) 3a 10 jieT (1969—1979 it.). B npnjioaceHHH 
k TeKCTy HaneuaTaH cboahmh cnncoK Ky6nHCKHx ApeBecHnx coo6mecTB. 

3aKaHUHBaeTca MOHorpatJmsi yxaaaTejieM jiaraHCKHx Ha3BaHHH pacreHHH, 
ynoMHHaeMHx b Texcre, h 3HauHTejibHMM cnncxoM (6o;iee 700 Ha3BaHHH) ncnojib- 

30BaHHHX nepBOHCTOUHHKOB. 

B nejiOM cjieAyeT OTMeraTb, uto MOHorpa(J)HH A. Borhidi — npexpacHO H3#aHHaa 
KHnra, ocHOBaHHaa Ha orpoMHOM (J)aKTHuecKOM MaTepnajie, npoaHajiH3HpoBaHHOM Ha 
COBpeMeHHOM HayHHOM H MeTOAHHeCKOM ypOBHe. OHa COflep^HT pa3HOCTOpOHHIOIO 

HH(^opMau,Hio xax o pacTHTejibHOM noKpoBe Ky6H, Tax h o cpe^e o6HTaHHsi. 

Kmira, 6e3ycjiOBHO, 6y#eT nojib30BaTbC5i 3acjiy*eHHHM BHHMaHneM yqeHHX-6o- 

TaHHKOB, BH30BCT HHTepeC y (JlJIOpHCTOB, reo6oTaHHKOB H SKOJIOrOB. 
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Hcxopnsi npoeKTa «naHapKxnuecKa5i (|)jiopa» ocBemajiacb b BoxaHnuecKOM acyp- 
Hajie paHee (K)pn,eB, 1991). lipeAAo;KeHHe o noAroxoBKe k h3ahhhio n,HpKyMnoji5ipHHx 
«Ojiop» no pa3HHM rpynnaM pacxeHnn 6 hjio CAejiaHO B.A. K)pn,eBHM b 1989 r. Ha 
CoBem;aHHH npnapKxnuecKHX cxpaH no HayuHOMy coxpyAHHuecxBy b ApxxHKe 
(Yurtsev, 1990) n nojiyniuio o6myio noAAepacKy (Hoffmann, 1990; Murray, 1990). 
Ha coBexcKO-aMepHKaHCKOM coBemaHHH no nporpaMMe «BnojiorHuecKoe pa3Hoo6- 
pa3ne» (MocKBa, 1989 r.) b cobmccxhom Aomiaae D. Murray n B.A. K)pu,eB h3jio;khjih 
noApoOHyio nporpaMMy H3AaHnsi naHapKxnuecKnx cboaok no cocyAncxHM pacxeHnsiM, 
MxaM h jmuiaHHHKaM, a R. Hoffmann npeAJioxmi H3Aaxb «naHapKxnuecKyio (J)ayHy 
MjieKonHxaK>njHx». IJ,eHxpajibHoe Mecxo b noAroxoBKe cboaok aMepnKaHCKne ao- 
KJiaAUHKH OXBOAHJIH C03AaHHK> KOMnblOXepHUX 6a3 AaHHHX. 

Pa6ouee coBemaHne, cocxosiBineecfl 25 II—6 III 1991 r., 6 hjio nepBHM cneijHajib- 
hhm o6cy^AeHneM KOMiuieKca BonpocoB, CB5i3aHHHx c peajiH3auneH noAo6Horo npo- 
exxa. no ^KejiaHHio aMepuKaHcxon cxopoHH, coBeiuaHne b ochobhom npoxoAnno b 
M oCKBe, HCnOCpCACXBCHHUM OpraHH3aXOpOM 6bUI HHCXHXyX 3BOJHOU.HOHHOH Mopcjx)- 

jiornn h SKOJiornH ;khboxhhx AH CCCP (H3M33K). nporpaMMa coBemaHna n 
nepeuHH BonpocoB rjisi o6cyacAeHnsi 6 hjih pa3pa6oxaHu Ha ochobc npeA-noaceHnn 
B.A. K)pu,eBa, D. Murray, R. Hoffmann. 

0(J)Hii,HajibHo b coBeiqaHHH yuacxBOBajio 29 uejiOBeK, b xom uncjie 15 6oxaHHKOB. 
B cocxaB nocjieAHHx bxoahjih K.JI. BnHorpaAOBa (EHH, jiaOopaxopna ajibrojiornn); 
O.M. A(]x)HHHa, H.C. ro;iy6KOBa (BHH, jia6opaxopnsi jiHxeHOjiorHH n 6pnojiorHn); 
H.B. MaxBeeBa, B.B.nexpoBCKHH, B.K). Pa33KHBHH, O.B. Pe6pncxasi, O.B. XnxyH, 
B.A. K)pu,eB (BHH, jiaOopaxopna pacxnxeAbHoexn Kpaimero CeBepa); A.H. Bepxy- 
xeHxo (HHCxnxyx OnojiornuecKHx npofvieM CeBepa flBO AH CCCP, HBnC); 
D. Murray, B. Murray, A. Batten (My3en YHHBepcnxexa Ajisickh b Oap63HKce); 
M. Walker (HHcxnxyx apKxnuecKnx n ajibnnncKnx nccjieAOBaHHH, Boyjwep, CHIA), 
K. Dunton (HHcxnxyx mopckhx HccjieAOBaHHH YHHBepcnxexa Texaca, CHIA). 

OcHOBHa^ uacxb coBenjaHnsi npoxoAnna b Mockbc c 25 II no 1 III n cocxosuia 
H3 9 3aceAaHHH. Bhjio 3acjiymaH0 HecKOjibKO AOKJiaAOB Ha o6mne xeMH, HMeiomne 
oxHomeHne k npo6jieMaM npoeKxa: «npo6;ieMa 6nopa3Hoo6pa3M n ABycxopoHHne 
HHHu,HaxHBbi» (R. Hoffmann), «OxpaHa (Jxnopbi n (J)ayHbi. ByAymne KpacHbie khhih 
Apkxhkh» (E.E. CbipoeHKOBCKHM, 3.B. PoraneBa, H3M33K), «npoBepKa nraoxe3 
Ha ocHOBaHHH AaHHHX no pacnpeAeAeHHK) n o6hjihio 6hoxh» (D. Siegel-Causey), 
«TnnoAorHfl apKxnnecKnx apeajiOB» (K.B. TopoAKOB, 3oojionwecKHH HHcxnxyx AH 
CCCP, 3HH), «BBeAeHne k reorpa^nuecKHM HH(J)opMaii,HOHHHM cncxeMaM (GIS)» 
(M. Walker). Coo6meHHe o KOMnbioxepHOH HHcjjopMaijHOHHOH cncxeMe «OayHa n 
(t>jiopa» npHMeHHxejibHO k 3aAanaM BeACHHH «JIexonncH npnpoAH» b 3anoBeAHHKax 
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caejiajiH B.r. nexpoom, E.H. ByxBapeBa, JI.A. ,HeHCx<J>ejibA (H3M33K). Bojiee 
npflMoe OTHomeHHe k npoexxaM: H3AaHnsi «naHapxxHuecxHx ({)jiop h (J)ayH» hmcjih 
AOK jiaAH D. Murray «IJejib coBenjaHHa, 3aAaun npoexxa h ero B03M0^cHan cxpyxxypa» 
h B.A. H)p4eBa «3TanH noAroxoBXH „naHapxxHuecxHx <J>;iop” no pa3HHM rpynnaM». 

CymecTBeHHyio uacxb pa6oTH cocxaBHjio o6cy^eHne KOHxpeTHHx BOnpocoB noA- 
roTOBKH h peajiH3an,HH npoeKTOB, Koropoe npoxoAHjio oxuacxn Ha iuiCHapHnx, oxuacxn 
Ha ccKn,HOHHHx 3aceAaHnsix. Pa6oxajm 6oxaHHuecKasi cexij,HH (npeaceAaxejiH 
B.A. K)pu;eB h D. Murray), 300jiorHuecxasi (no Ha3eMHUM rpynnaM opraHH3MOB), 
a xaxace cexijHsi mopckhx BOAopocnen (K.JI. BnHorpaflOBa, K. Danton) h 6ecno3Bo- 
hohhhx (H.C. Cmhphob, 3HH). Tpexuii achb 6hji i^cjihrom nocBsmjeH npofvieMaM 
KOMnbK)xepn3au;HH npoexxoB, BKjnouaa AeMOHCxpau,HH xoMnbioxepHHx nporpaMM. 

Ha nepcoHajibHHx xoMnbioxepax xnna IBM h MC Intosh H.C. Cmhphob, B.I\ riex- 
pocflH, M. Walker, A. Batten, B. Murray npoAeMOHCxpnpoBajiH b achcxbhh pa3jiHUHHe 
nporpaMMH, HMeion^ne oxHomeHne k co3AaHHio 6a3 AaHHbix no 6HOjiorHuecxoMy 
pa3HOo6pa3Hio. HanpnMep, nporpaMMa 6a3H AaHHbix no 6pno<t)HxaM Ajisickh 
(A. Batten, B. Murray) b ochobhom Moacex 6nxb Hcno;ib30BaHa rjisi co 3 AaHHSi 6a3 
AaHHMx npn noAroxoBKe «naHapxxHuecxHx (J)jiop» — no KpaHHeii Mepe no cocyAHCXHM 
pacxeHHAM, MxaM h jiHmaHHHxaM. 

FIocjieAHee 3aceAaHHe 6 hjio nocB5imeHO npHHflxnio HxoroBoro AoxyMeHxa. 

ripoexx nojiyunji o6mee Ha3BaHne — «naHapxxHuecKasi 6noxa». 

BbiflBHjiocb cymecxBeHHoe paoxoameHMe ochobhmx ycxpeMjieHHH 6oxaHHKOB h 
30o;ioroB — yuacxHHKOB npoexxa. BoxaHHKH 6bum uexxo opneHXHpoBaHM Ha C03AaHHe 
UHpxyMnojiflpHHx cboaok no xpynHbiM rpynnaM opraHH3MOB Ha ochobc KOMnbioxepHHx 
6a3 AaHHMx. y 3oo;ioroB-MaMMOJioroB h opHnxojioroB axa KOHeuHasi u,ejib nrpajia 
MeHbmyio pojib h He axijeHXHpoBajiacb, 3axo ynop ACJiajicsi Ha BeAeHHe KOjrauecx- 
BeHHoro yuexa opraHH3MOB b nyHxxax HHxeHCHBHnx uccjieAOBaHHH h Ha BonpocH 
MOHHxopHHra. OueBHAHO, 3xo onpeAejiaexcfl MeHbniHM pa3HOo6pa3neM apxxHuecxHx 
M/ieKonHxaioniiHx h nxnn,, jiyumen H3yueHHOCXbio hx cocxaBa. ycxpewuieHHsi hxxhojio- 
roB h rHApo6HOjioroB-300JioroB 6jin^e k xaxoBMM 6oxaHHKOB. 

IlpHHflxa cjieAyioruaH opraHH3aii,HOHHa5i cxpyxxypa npoexxa: 

a) pyxoBOAHxejiHic coBexcxon cxopohh — B.E. Cokojiob, c aMepHxaHCxoH — 
R. Hoffmann, D. Murray; 

6) pa6oune rpynnti no KOHxpexHHM x p y n h m m xaxcoHaM, ajisi 
xoxopbix 6yAyx co3AaBaxbCH cboakh (cocyAHCXHe pacxeHHH, mxh, jiHmaHHHKH; 
Mopcxne BOAopocjiH, Mopcxne 6ecn03B0H0UHHe; M^exonuxaiomne — cyxonyxHHe h 
Mopcxne; nxHiijbi; ph6h — npecHOBOAHne h Mopcxne); bo rjiaBe xaxAOH pa6oueii 
rpynnH — ab a xypaxopa, b xom uHCjie: cocyAHCXHe pacxeHHsi — B.A. K)pneB, 
D. Murray; mxh, jiHmaiiHHXH — H.C. rony6xoBa (noMomHHx no MxaM — 
O.M. AcJx)HHHa) , B. Murray; Mopcxne BOAopoara — K.JI. BnHorpaAOBa, K. Dunton; 

b) xeMaxHuecxHe xomhcchh — no KpacHMM KHHraM, no 6Horeorpa(|)Hue- 
cxoMy paHOHHpoBaHHio ApxxHXH, no 6a3aM AaHHbix. 

06cy*AeHHe Aexajien nporpaMMH noAroxoBXH «naHapxxHuecxHx (J)jiop» no co- 
cyAHCXHM pacxeHHHM, MxaM, jinmaHHHxaM, BonpocoB C03AaHHsi 6a3 AaHHbix npo- 
AOA^KHjiocb b JleHHHrpaAe (2 — 7 III 1991); c aMepnxaHcxoH cxopohh yuacxBOBajiH 
D. Murray, B. Murray, A. Batten, M. Walker. Cocxosuiacb Bcxpeua (npecc-xoH(|)e- 
peHn,Hfl) yuacxHHxoB C0Bem,aHH5i c 6oxaHHxaMH BHH no BonpocaM noAroxoBXH 
«naHapxxHuecxHx (|)Aop». M. Walker npounxajia A»e jieKu,nH: a) no 4>AopHCXHxe h 
pacxHxejibHocxH 6a;iryHbflxoB, 6) BBeACHHe b reorpac^nuecxHe HH(Jx>pMau,HOHHbie 
CHCXeMH. 

flajiee xpaxxo H3Jiaraioxcfl Hxorn o6cy*AeHH« ochobhhx BonpocoB noAroxoBXH 
«naHapxxHuecxHx cj)jiop cocyAHCXHx pacxeHHH, mxob, jinmaHHHKOB», no xoxophm 
AoexHrHyxo o6mee corjiacne. 

y uacxHHKH BHCxa3ajiHCb 3a 6oAee cxporoe h y3xoe noHHMaHHe Apxxnxn (xax 
odaacxH, rjiz xoxopoif 6yAyx H3AasaxbCH cboakh) c HCxjnoueHHeM He xoabko Ko- 
MaHAOpCKHX H AjieyXCKHX OCXpOBOB, HO H HcnaHAHH, B03M0^KH0, xax^ce IOxhoh 
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TpeHjiaHAHH, ceBepHoro no6epe;xbsi OeHHocxaHAHH h iioa 30 hh KpynHHx CTjiaHHxoB. 
Rjisi Apynix rpynn opraHH3MOB B03M0XHn HHne peineHHSi, OAHaxo Bee cboakh 

AOJDKHH 6HTb CKOOpAHHHpOBaHHUMH, C TCM, HTo6n OlSecneUHTb B03M02KtfOCTb nOJiy- 

ueHHsi AaHHbix o bhaobom cocraBe jiio6oh rpynnH b co6ctbchho ApKTHxe. OrpaHHueHHe 
Apkthkh rjisl MopcxHx rpynn opraHH3MOB Hen36e«HO aoji^ho OTjinnaTbCfl ot TaxoBoro 
AJm Ha3CMHbix, npnneM b stom Bonpoce hmciotcsi pacxoameHHSi Meamy mopckhmh 
ajibrojioraMH, ckjiohhmmh orpaHHUHTb ApKTnxy CeBepHHM JIcaobhthm OxeaHOM, n 
cneunajincTaMH no mopcxhm 6ecno3BOHouHnM, ckjiohhhmh He BXjnouaTb b Apxraxy 
6opeajiH30BaHHbie npHrojinpeTpHMexo-aTjiaHTHueexHe axBaTopHH. 

BHCxa3aHbi npeAJioxeHnsi o tom, uxo6n npoexT cexTopajibHoro h ihhpotho- 30- 
HajibHoro noApa3AejieHHH Apxthxh 6nji noAroTOBjieH npexme Bcero b paMxax noA- 
npoexTa no cocyAHCTHM pacTeHHHM (ajih xotoPhx pa3pa6oTaHH Hecxojibxo cxeM 
30HajibHoro ACJieHHfl, oxBaTUBaiOEAHx bck) u;HpxyMnoA«pHyio o6jiacn>, h no xpanHen 
Mepe OAHa AeTajibHasi cxeMa (JuiopHCTHuecxoro panoHHpoBaHHsi; 3 th Bonpocn o6cyac- 
Aajincb Ha cneu;HajibHOM cHMno3nyMe Ha XII MBK, pe 3 yjibTaxn onySjmxoBaHH b 
KHnre «ApxTHnecxafl (pjiopHCTHuecxasi o6jiacTb», 1978). 

PemeHO AaBaxb AJia xa^Aoro BHAa xpaTXHH AnarH03 AOJiroTHoro h mnpoTHoro 
pacnpocTpaHeHHfl (no o6pa3ii,y «ApxTHHecxon <J>jiopn CCCP»), jyisi Hero HaMeueHO 
pa3pa6oTaTb (Ha ochobc cymecTByiomHx) CTaHAapTHyio xjiaccHcpHxauHio AOJiroraoro, 
mHpOTH030HaJIbHOro H BHCOTHOrO pacnpOCTpaHeHHfl. 

Touemme xapTH pacnpocrpaHeHHsi bhaob b ApxTHxe 6yAyT ny6jmxoBaTbCsi 
(cocTaBjiHTbCH c noMombio 3BM) Ha cxaHAapxHbix 6jiaHxax Hecxojibxnx BapnaHTOB 
(tohxh 3aAaiOTCfl uepe3 xoopAHHaTn); rjik uacreH apeajia c npaxrauecxH noBceMecT- 
hhm npHcyTCTBHeM BHAa pexoMeHAyeTCfl mxpnxoBxa; 6yAyT Hcno;ib30BaHn mujjop- 
Man,HH xojuiexu;HOHHMx STHxexox, jiHTepaTypHbie AaHHne o MecTOHaxoxmeHHsix, 
AaHHbie (pjiopHCTHnecxHx cnncxoB (c cooTBeTCTByiomHM koaom b 6a3ax AaHHnx), 
xaTajiorn3au,HOHHbie Maxepnajin «ApxTHuecxoH cpjiopn CCCP». 

JJjlSL HCn0JIb30BaHH5I SXOJIOrHneCXOH HH(f)OpMaiI,HH 3THXeT0X, BBOAHMMX B 6a3H 
AaHHnx, npeAnojiaraeTCH pa3pa6oTxa CTaHAapraoH (HepapxHHecxon) xjiaccncpHxaijHH 
MecTonojio^xeHHH h pacxnxejibHocTH (crpyxTypHO-AOMHHaHTHOH), npeame Bcero rjisi 
cocyAHCTHx pacxeHHH. 

B hhcjio rAaBHenninx A®yx ijejieH npoexTa Hapsmy c BunycxoM ijnpxyM- 
nojiiipHHX cboaox no xpynHHM TaxcoHaM bxoaht C03AaHHe ijnpxyMnojisipHnx 
6a3 AaHHHx no cootb eTCTBy ioiijhm rpynnaM opraHH3MOB, hto HMeex h Bnojme 
caMoexoHxejibHoe 3HaueHHe rjiz no3HaH hsi apxTHuecxon 6hoth, ee MOHHxopHHra 
h coxpaHeHHH. y nacxHHKH 6oTaHHqecxoif cexijHH oao6phah pa3pa6aTHBaeMyio 
B. Murray h A. Batten cxeMy 6a3n AaHHnx no apxrauecxHM 6pHcxJ)HTaM, xoropasi 
Mo^ceT 6HTb npHHHxa h jyisi Apymx rpynn pacreHHH; b cxeMe npeAnojiaraeTCfl 
pa3pa6oTxa (no THny «MeHio») craHAapTHnx nepeuHeif nyHXTOB c6opoB (c xo- 
OPAHHUXaMH H npOHHMH CBeAeHHHMH), XOJUieXTOpOB, CBeAeHHH O HOMeHXJiaTypHOM 
THne, o paHee ony6;iHxoBaHHnx xapTax apeajiOB, AaHHnx o6 o6njeM pacnpo- 
ct paHeHHH, uncjiax xpomocom h t. a.; 3Ta pa6oTa Hy^AaeTCH b 3aBepmeHHH. 
IlporpaMMn paccuHTaHn Ha xoMnbioTepn cncxeMn Apple-Mclntosh, aMepnxaH- 
cxasi CTopoHa iuiaHHpyeT npeAocTaBHTb (Ha ochobc rpanra) pocchhcxoh CTopoHe 
Heo6xoAHMyio TexHHxy, Bxjnouasi 3BM McClassic, o&neruaiomyio nepexoA Ha 
IBM-coBMecTHMne xoMnbioxepn. 

y nacxHHKH Bncxa3ajincb 3a 3aMeHy A^iHHHnx onncaHHH TaxcoHOB pacxeHHH 
AnarH03aMH, AonojrasieMnMH otahhhhmh ot 6ah3khx TaxcoHOB, h 3a cxcaTnH cthjib 
onpeACJiHxejibHnx Ta6jiHu;, a Taxace 3a to, hto6h no bo3mo^chocth HJuiKxrrpHpoBaTb 
xa^Anit bha mTpHxoBnM pncyHxoM (ocyn^ecTBjieHHe nooieAHero noxeAaHHg 3aBHCHx 
ot ypoBHH (pHHaHCHpoBaHHH npoexTa). 

PemeHO xpoMocoMHne uncjia nydAHKOBaTb b peryAHpHnx Bnnycxax xaxcAOH 
cboakh, noxa3nBaa oco6nMH 3HauxaMH MecroHaxo^AeHHH o6pa3itOB c noACUHTamraMH 
2n Ha xapTax pacnpocrpaHeHHsi bhaob; AaHHne o 2n 6yAyT BKjnoueHn h b npeA- 
BapHTejibHO H3AaBaeMne «uexjiHcra». 
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yHacTHHKH corjiacmiHCb, hto ao Hauajia noAroTOBXH peryjinpHHx BHnycKOB 
Ka^CAOH CBOAKH Heo6xOAHM AOCTaTOHHO npOAOJIXHTejIbHHH (5—6 JieT) nOArOTOBHTeJIb- 

HHH nepnoA, 3a BpeMsi xoToporo npeACTOHT: a) 3aBepmHTb co3AaHne opraHH3au,HOHHOH 
CTpyxTypH npoexTa, a k xoHijy nepnoAa — H3AaTejibCKHx komhtctob H-aBTopcxHx 
KOJuieKTHBOB; 6) pa3pa6oTaTb h ony6;iHxoBaTb MaxeT h3auhhsi; b) bbccth b aohctbhc 
h anpo6npoBaTb KOMnbioTepHyio TexHOJionno, 03HaK0MHTb c npou,eAypoH pa6oTH 
POCchhckhx y^iacTHHKOB, C03AaTb 6a3bi AaHHHx; r) o6ecneuHTb yuacTHHxoB coBpe- 
MeHHblMH cpeACTBaMH CB5I3H (BXJIIOHafl (|)axC, B03M0^CH0, SJieXTpOHHyiO nOHTy); 
A) HauaTb BbinycK «Newsletters», H3AaHHe roAHUHHx nepeuHeii ony6jraxoBaHHbix 
pa6oT no CHCTeMaraxe, (JuiopHcxHxe h reorpa(|)HH pacxeHHH Apkthkh; e) 
axTHBH3HpoBaTb npou,ecc o6MeHa Meamy cropoHaMH ny6jiHxau,HsiMH, xojuiexijHsiMH, 
BH3HTepaMH rjisi xpeHHHra, cobmccthhx padox b rep6apHH, Ha 3BM, COBMCCTHHX 
nojieBHx HccjieAOBaHHH. IOhohcboh 3aAaueif b 3xom othoiuchhh siBjisiexcsi o6ecneueHne 
3apy6e«HHx noe3AOK cneijHajiHCxoB no oco6o TpyAHHM rpynnaM apxxnuecxoH (JjjiopH 
Ha cpox He MeHee 2 MecsmeB rjisl peBH3HH apxxHuecxnx rep6apneB C.-nexep6ypra, 
Oap63HKca (Ajisicxa, CIIIA), OxxaBH, KoneHrareHa, CxoxrojibMa; rjisi axoro Heo6- 
xoahmo noAKJnoneHHe k npoexTy 6oTaHHKOB KaHaAH h CxaHAHHaBHH. 

Pe3yjibxaxaMH 3xoro noAroTOBHTejibHoro nepnoAa sibsixcsi xaxace: a) bboahhh 
BHnycx «riaHapxTHHecxoH <J>jiopH» co cnpaBOHHHM annapaTOM, xjiaccH(J)HKau,HeH 
apeajiOB, axoxonoB, coo6mecxB, cxeMoii AOJiroxHoro h mHpoTH030HajibHoro pa3AejieHH« 
Apxraxn; 6) «nexjiHCTH» Rjia Been Apxthxh no Ha 3 BaHHbiM Bbime rpynnaM 
opraHH3MOB, T.e. xpHXHuecxne cnncxn c yxa3aHneM rjisl xa^Aoro BHAa npnHsrroro 
Ha 3 BaHHA, xjnoneBHx chhohhmob, pacnpeAejieHHa no cexTopaM Apxxnxn, ycxaHOB- 
jieHHHx y apxTHnecxHx nonyjismnii xpomocomhmx unceji; b) «KpacHasi xHHra 
Apxthxh»; r) axjiac apeajioB 6epHHrHHCxnx bhaob, b xoxopHH npeAnojiaraexcsi 
BXJIIOUHXb XapTH pacnpOCXpaHCHHfl peJIHXTOBHX COo6meCTB B BepeHrHHCXOH ApXTHXe. 
OcHOBHbie H3AaHHH imaHHpyexcsi BHnycxaTb napajuiejibHO Ha amviHHCxoM h pyccxoM 
H3Mxax. 

Ha coBeiu;aHHH 6buia coniacoBaHa nporpaMMa aohctbhh Ha 6jiH3xaHmee BpeMsi. 
B cooTBeTCTBHH c Heir xoopAHHaTop no 6oTaHHxe D. Murray x oxxsi6pio 1991 r. 
noAroTOBHji npeAJio^ceHHH x 3anpocy Ha rpaHT no npoexTy «IIaHapxTHuecxasi (|)jiopa» 
(oxBaxHBaiomeMy (Jx/iopu cocyAHCXbix pacxeHHH, mxob h jiHmaifHHxoB). AnajiorHHHHH 
AOxyMeHT no naHapxxnqecxoH 6noxe b u,e;iOM 6 hji noAroTOBjieH B.A. K)pu,eBHM h 
noAaH b Ilpe3HAHyM Pocchhcxoh axaAOMHH Hayx b Aexa6pe 1991 r. 

Xoxsi b xauecTBe HHHii,HaxopoB h opraHH3aTopoB npoexTa Bbicxynaiox Hama 
crpaHa h CIIIA, npoexT AOJiaceH HOCHTb MexAynapoAHHH xapaxTep: npeAnojiaraexcsi 
yuacTHe b hcm 6oTaHHxoB KaHaAH h cxaHAHHaBCxnx CTpaH, xoiopHe aoji^hh 6yAyT 
caMH H3McxaTb hcxohhhxh (})HHaHCHpoBaHHH cooTBeTCTByiomiHx pa6ox. Tax xax 
noAroTOBxa h H3AaHne Bcex peryjisipHHx BbinycxoB 3aiiMex 3HauHxejibHoe BpeMsi, 
Heo6xoAHMO 3anHTepecoBaTb b yuacxHH b npoexTe mojioahx CHCTeMaTHxoB, 
(J)jiopHCTOB, 6HonporpaMMHCTOB. Ha noAroTOBHTejibHOM ace axane pemaiomyio pojib 
B C03AaHHH XpHTHHeCXHX «HeXJIHCXOB», pa3pa60TXe MaxeTOB H3AaHHH, CnpaBOHHOrO 
annapaTa, HayuHO-o6ocHOBaHHbix pa6ounx cxeM 30HajibHoro h cexTopajibHoro pa3- 
AejieHHfl Apxthxh aoji^chm cHrpaTb (J)jiophcth h CHCTeMaraxH CTapmero h cpeAHero 
noxojieHHH c 6ojibmHM onHTOM pa6oTH b H3yueHHH apxTHuecxoii (f)jiopn. 
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Ta6jimja I. IIpOflOJibHbie h nonepemibiM (4) cpe3bi pa3H0B03pacTHMx sapoflbmieH hhmchh b hopmc (4,7) 

H rH6pHAHbiX 3epHOBOK. '' 

/ — 5-cyroHHbie nrfpHAHue 3apoflbmiH h anaocnepM; BH#eH jmcajnaibiil Heiqxs ncaim aHflocnepMa (cipejnca) (x 340); 2 
— 11-cyroMHbift nrfTpHAHbift 3apoflbnu; BH^na rerreporeHHocrb ero kjictok (h 1000); J — 13-cyroHHuft ni6pHflHbift 3apoaum; 
oOpaaoBaHHe HeKpoiwHoft aoHbi (cipejnca) (x 1600); 4 — 13-cyTOMHuft 3apoflMin s'tMeaa (nopMa); bh#ho 4»pMnpoBaHHe 
opraHOB (x 300); 5 — menca sxflocnepMa H3 12-cyroMHofl aepHOBm BMMeHs; BHano pasoGuaeiofe nsyx rewoMOB (x 5000); 
6 — xpoMaTHHOBtie T9XCH H3 HcacpoTinecKoft 30Hbi 5-cyTOMHoro rafipH^Horo aH^ocnepMa (x 1250); 7 — 4 ) P arMeHT 20-cyroaHoro 
aap o^Miiia aMMeHa (x 250) (aopMa); 3 — 3HflocnepM. 
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Ta6jinua II. IIpoflOJibHbie cpe3bi 20-cyTOHHbix rn6pnflHbix 3 epHOBOK. 


/ — 3epHOBKa 6e3 an^ocnepMa, 3apoflbiiii Ha paHHeft cra^HH opraHoreHe3a; aHOMajibHoe pa3pacraHHe nJiaueHTO-xaJia3bi (x 
160); 2 — 3apoflbnn h ocrancH 3H#ocnepMajibHoft ncaHH (x 420); 3 — 3apoflbnu c npH3HaKaMH Ha^ajia flHtJxfjepeHi^Hau.HH, 
SHflocnepM oTcyrcTByer; HeoObiMHoe pacnojioxeHHe b 3apoflbimeBOM Meuoce (x 280); 4 — 6a3ajn>Ha9 'iacn> KajuiyconofloOnoro 
3apoflhnua (x*420); 5 — HeflHc'j^peHUHpoBaHHbrti 3apoflbim, KOHraKTHpyioiiptii c HyqejuiycoM npH HajonnH flereHepnpyioinero 
3H^ocnepMa (x 490); 3 — 3apoflbnu, nx — ruiai^eHro-xajia3a, a — SH^ocnepM. 



K ct. C. H. Temcaji, c. 79 
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Ta6jiHi;a I. Stephanodiscus agassizensis U — T3M; 2—6 — C3M). 

/ — craopKa; 2,3 — Hapyxaiaa noBepxHocTb craopoic; 4 — najibueBU^Hbie BUpocrbi, npHKpbmaioiipie (Jx)paMeHhi apeoji; 
5,6 — BHyrpeHHaa noBepxHocTb craopoic. MecroHa>©>KfleHHa: / — HsaHbKOBCKoe BOfloxpaHHJiHme; 2—4 — Oica; 5 — 
Pu&iHCKoe BoaoxpaHHJiHiu;e; 6 — CeBepHbift Kacnnft. Maciirra&taa JWHeftKa: I—3,5,6 — 10; 4 — 1 mkm. 
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/ —3 — BHyrpeHHaa noBepxHocrb craopoK; 4 — BHyipeHHaa Hacn> Bbipocra Ha croopice c 2 onopaMH h apeoji; 5 — 
BHyrpeHHSia aacrb Bhipocra Ha creopKe c 3 onopaMH, paonajibHO pacnojio>KeHHoft no OTHOineHHio k meJiH /jByry6oro Bbipocra, 
h KpaesbiM BbipocroM c 3 onopaMH; 6 — xaHreHUHajibHoe pacnojioxeHHe meum flByryfSoro Bbipocra. MecroHaxD>»QjeHHsi: 

/ —Pbi6HHCKoe BO^oxpaHHJiHnte; 2—6 — CeBepmaft Kacnuft. Macwra&iaa jnme&Ka: 1—3 — 10; 4—6 — 1 mkm. 




Ta6jiHi;a II. Stephanodiscus agassizensis (C3M). 





K ct. E. JK. Kyjib6aeB0H, c. 99 


Ta6jiMua. 06mnM bh^ h <J>parMeHTbi noBepxHOCTM ceMeHH (i — 46). 

1,2 — Bergenia delavaya; 3,4 — Chrysosplenium ovalifolium; 5,6 — Tellima grandiflora; 7,8 — Mitella diphylla; 9,10 — 

Tiarella cordifolia ; 11,12 — Saxifrage tenuis; 




npodojacenue ma6jiuu,bL 

Boykinia lycoctorufolia\ 15, 16 — Saxifraga moschata; 17, 18 — S.bronchialis\ 19 — S.irrigua ; 20 — S.rotundifolia, 
21, 22 — S.cymbalaria\ 23,24 — Peltobcykinia tellimoides ; 
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